











Why More Captive Foundries? 


HERE foundrymen gather, one question 

always arises, soon or late. Why do users 

of castings continue to build or expand 
foundry departments? There are about 1500 
such departments, dubbed captive foundries by 
NRA phrase-makers and about 3500 foundries 
depend upon jobbing casting orders. Editors 
of THe Founpry hold no brief for jobbing shops, 
for captive foundries, nor any other group or 
section of the industry where conflicting inter- 
The best good of the entire foundry 
importance. On _ that 


ests arise. 
industry 
basis— 


is of prime 


Why do captive foundries exist? 

Why do so many castings users spend their 
money to go into the foundry business? 

What makes them believe such investment 
of their capital will pay them better than the 
same money would return in their own line of 
business? 

Are they so much more capable than men al- 
ready in the foundry business that rewards can 
be expected beyond the dreams of present foun- 
drymen? 

How can the gilded possibilities be so hidden 
from the foundryman, yet so apparent and entic- 
ing to the business man who runs some 
cessful ribbon, cigar, implement, railroad or 
automobile company? 


suc- 


Is great talent enticed into the field after the 
buyers of castings have given jobbing foundry- 
men every chance to serve and make handsome 
profits for themselves? 

Will the owners of captive foundries write and 
tell the editors, confidentially, why? 

Why is the captive foundry? And— 

Can it be that only inferior beings go into the 
jobbing foundry business? 

Is the user forced to come in by poor quality 
or service? 

Does the foundryman invite him in? 

Does the jobbing foundryman want more cus- 
tomers to make their own castings? 

What does he think he would do about it? 

With the foundry capacity of the country, 
with few exceptions, running only about half 
time, why build more capacity? 


Founpry—July, 1936 


Tit 





Must the investment already tied up in job- 
bing foundries be made unprofitable? 

Must it eventually be lost? 

Must all jobbing foundries be plowed under 
by the profit lust of castings buyers? 

Have jobbing foundries no place in the indus- 
trial and manufacturing structure of American 
business? 

Let us have your answers, 


- . 
What Is It? 
HAT is price fixing? Combined with the 
term monopoly, price fixing incites to 
chest pounding and scorn fingering by politicians 


of every rank and party. But just what is it? 
When the four grocers in a small town all 
charge 10 cents a pound for beans, is it price 


fixing? When all the department stores in a 
city ask $41.69 for an identical animal hide, is 
that price fixing? When forty dealers selling 
domestic coal get $8.65 a ton delivered in the 
family basement, what is it? 

Price stabilization is the answer in each of 
these cases. But where does price stabilization 
stop and price fixing start? Is it when rails are 
purchased, or steel bids are submitted on public 
works? Is price fixing only encountered when 
certain purchasers are concerned? And is our 
thinking this year different from that in 1932- 
1933 when the deviation from recognized or 
fair and reasonable price was dubbed chiseling 
and those who failed to maintain the recognized 
level on batteries or what not were malefactors. 
In all seriousness, is not some price stabilization 
in the public interest? The sin is in excess, the 
attempt to levy tribute through monopoly. Does 
not competition from without any industry, be- 
tween competing materials, processes and prod- 
ucts eliminate that fear? 
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By E. O. JONES 
Director, Safety and Hygiene Section 
American Foundrymen’s Association 


Presented at the Seventh All-Ohio Safety congress held 


at the Deshler-Wallick hotel, Columbus, 0., June 3 


WENTY years ago few foundry operators 

thought of cleaning the interior structure 

of their foundry buildings. An accumula- 
tion of dust on wooden beams was considered 
good fire protection, Foundry equipment manu- 
facturers designing and furnishing equipment 
for various foundry operations, gave little 
thought to dust suppression. 

We have come a long way in the last 10 years. 
The foundry industry and those who supply it 
with equipment have done a commendable job. 
The exhibit of the present day foundry equip- 
ment at the recent American Foundrymen’s as- 
sociation convention in Detroit is indicative of 
the rapid strides made in our industry. 


Many Responsibilities Concern Everyone 


The purchase of equipment is just a part of 
the good housekeeping problem and there are 
many other responsibilities in which all are 
concerned. We all appreciate that control of 
dust presents many difficult problems. We know 
from past experience human ingenuity gradu- 
ally will devise ways and means to solve the 
mechanical problems. 

It took considerable time to develop efficient 
safety guards for our machinery. Time and ex- 
perience also has developed practical leggings, 
safety shoes, goggles and protective respiratory 
devices. When all the facts become known, all 
means of prevention should be adopted by the 
employer. At the same time the employe who 
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elects at his own option to work at a certain 
trade should recognize his personal responsi- 
bility to minimize the hazard when one is known 
to exist by using the protective devices supplied 
him by the employer. 

In starting a good housekeeping program, it 
might be well first to remove from the found- 
ry everything that is not needed in the produc- 
tion of castings and which might be placed in 
the category of dust and dirt catchers. Every 
molder should be instructed to clean up around 
his own particular bench. He may have two or 
three shelves which probably support an ac- 
cumulation of various materials, possibly some 
cores left from a job that probably ran out a 
year ago but hopes are held that it may come 
back. Probably two or three boxes contain nails, 
chaplets, chills, etc. No doubt the molder also 
has a wooden cupboard holding various things 
which may or may not have some sentimental 
value, 

It also might be well to 
the old molasses and parting barrels: get the 
gaggers, clamps and sling chains up off the 
floor, etc. Many foundries today are building 
racks in which that type of material is kept in 
an orderly manner. There seems to be no good 
reason why a production molder should have 
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to hunt through a pile of gaggers or clamps 
looking for the particular size which may be 
needed. Sling chains should be kept on chain 
racks instead of reposing around the base of 
columns. 

During this survey of the plant, one also might 
find a few scrap castings hidden around that 
might just as well go back to the melt to be- 
come a better casting. 

Everybody dislikes to move flasks out, es- 
pecially large ones, because, without fail, that 
will be the job that will be right back in. If 
business is getting a little slack it might help 
the housekeeping program to remove all flasks 
not in use. 

After all the excess material has been re- 
moved, get into the corners and remove the 
surplus sand. The amount of material which ac- 
cumulates will be surprising. If this is done on 
Saturday, be sure to be on the job early Mon- 
day morning. Otherwise, you will have a lot of it 
right back in the foundry. 

Also suggest to molders that they clean off 
their machines at the end of the day’s run while 
the sand is still damp. All are familiar with the 
first act of a molder when he arrives at his 
bench. With the air hose he proceeds to remove 
everything possible in the way of dust and dirt 
from his equipment, The accumulation on the 
shelves just discussed usually gets its share of 
the air force. 


Consider Menial Tasks of Laborers 


A molder usually will wet down a sand pile 
but seldom pays much attention to his floor 
or gangway. When he has completed his day’s 
work in some plants where it is allowed, his 
trusty air hose again is called on and he pro- 
ceeds to take a compressed air bath. This prac- 
tice should not be tolerated for more reasons 
than the atmosphere which it creates, 

The menial tasks of the foundry laborers 
also should be considered. These workers should 
not be allowed to sweep or shovel until the ma- 
terial which they are removing is wet down 
thoroughly. It is not unusual to find, in cleaning 
departments where considerable money has 
been spent for the installation of proper ven- 
tilating systems, men with brooms and shovels 
cleaning up without giving any thought to the 
amount of dust they are creating. 

Many foundries today are using successfully 
a water spray for wetting down. That equip- 
ment was developed by the Falk Corp., Mil- 
waukee, for their own use, This spray uses a 
combination of air and water, which is expelled 
through a cutting torch tip. Another device re- 
cently introduced uses a cheap grade of oil for 
spraying foundry floors. That device can be 
used in many departments of the foundry. Oil, 
when properly applied, has many advantages 
over water, as it does not dry out as quickly. 
Some foundries have used calcium chloride but 
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only in places where it will not come in con- 
tact with molding sand. 

Unfortunately, shakeout and crane men, 
many times give little attention to the results 
of their thoughtlessness. Dump buckets are 
dumped from the limit of the crane lift and in 
this way disburse the maximum amount of dust 
into the atmosphere. 

If castings are shaken out at the molders 
floor be sure the floors are well dampened in 
the vicinity in which these molds are to be 
dumped. The dumpers usually will throw the 
weights and this causes more dust than the 
tipping of the mold if the floors are not damp- 
ened. 


New Type Water Spray Adopted 


The Norberg Engineering Co., Milwaukee, 
has developed for their own use a water spray 
which also uses a combination of water and 
air. This is adaptable in foundries where the 
work runs quite heavy and sand is piled in 
heaps before being reclaimed. This spray is 
made from a piece of *%4,-inch gas pipe approxi- 
mately 40 inches long for 90 pounds pressure. 
This pipe is supported by two stands or spikes 
approximately 6 to 10 inches high. When placed 
in a horizontal position the device will throw 
i mist over the pile of sand so when the grab 
bucket is dumped this spray traps considerable 
of the dust thus generated. While the mois- 
ture in this particular application may not trap 
all of the dust, it helps materially. 

Supervision is one of the most important 
things in a dust elimination program, Diligent 
supervision must be secured from those em- 
ployed for that purpose. The good housekeep- 
ing program, to be a success, must be sold all 
the way down from the top; not alone from a 
safety man or personnel manager's standpoint. 

Sometimes it is necessary to appeal to the 
selfishness of an individual for his co-operation. 
Most supervisors must spend their time in the 
departments with the men for whom they are 
responsible. Therefore they are exposed to the 
same atmosphere their men create. 

All of the dust created must settle some- 
where. Therefore, our job resolves itself into 
the problem of trying to keep the foundry floor 
off the ceiling. If, in a year’s time, enough dust 
is created to fill the beams and rafter to their 
angle of repose, a more diligent survey must 
be made of equipment and practice on the floor. 
A check of existing mechanical equipment no 
doubt will develop the fact in many instances 
small expenditures will improve conditions. 

In making this survey start with existing 
ventilating systems, checking first, the hood 
opening at the source of the origin of dust. 
Make sure it is of proper size and design to col- 
lect effectively the dust created at the source of 
operation, Make sure the proper volume of air 


is supplied to keep (Please turn to page 75) 











i—Method of gating small castings with strainers 
and large risers 


Fig. 





From a paper presented before the recent 
Detroit convention of the American Found- 
rymen’s Association 


NCREASINGLY widespread use of copper-sili- 
con alloys in many important fields of in- 
dustry has made necessary an understanding 

of their casting technique in the nonferrous 
foundry. Metallurgists have devoted much time 
and study to the possibility of substituting other 
metals for tin in the older and better known 
bronzes. The copper-silicon group is an out- 
standing example of that development brought 
about by a decrease in the world’s visible sup- 
ply of tin and the high price of this metal. 


Silicon Important As Alloy Element 


The alloys are principally copper alloyed with 
the element silicon plus one or more additions 
to enhance their other properties, particularly 
those which render them especially suitable for 
the manufacture of castings. Silicon, one of the 
abundant elements on the surface of the 
mainly in the form of its oxide, 
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earth, 
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By H.A. BEDWORTH and V.P. WEAVER 


American Brass Co., Waterbury, Conn. 
silica, or as a constituent of silicates. Thess 
forms more familiarly are known as sand or 
rock. Commercially pure silicon is reduced 
from these compounds. 

Castings of copper-silicon alloys are specified 
by the U. S. navy department in its specification 
46B28 and by the federal specifications board in 
its specification QQ-C-593, the chemical composi- 
tion requirements of which are as follows: 

Per cent 


Silicon 1.00-5.00 


Manganese 1.50 
Zine (Maximum) 5.00 
Iron (Maximum) .. 2.50 
Tin (Maximum) 2.00 
Impurities (Maximum) 0.50 


Copper Remainder 


The important alloying agent is silicon which 
enters into solid solution with copper and hard- 
ens and strengthens it at a rate much faster 
than the common metals such as nickel, zinc, 
tin, and aluminum. The metallography of some 
of the alloys is described by Smith in “The Con- 
stitution of the Copper-Silicon System,” Trans 
actions A.I.M.E., Institute of Metals Division 
(1929), p. 414 and “‘Alpha-Phase Boundary of 
the Ternary System Copper-Silicon-Manganese,”’ 
Transactions A.1I.M.E., Institute of Metals divi- 
sion (1930), p. 164. Although a wide range of 
composition is permitted by the government 
specifications and the silicon limits are especially 
broad, the alloys which are supplied for foundry 
use contain usually from about 3.5 to 4.5 per 
cent silicon. Because of the hardening 
power of silicon, the wider limits of government 
specifications would permit alloys of greatly 
varying physical properties and the minimum 
physical requirements of the specifications have 
therefore been set at 45,000 pounds per square 


great 


(Lett)—High strength is secured in this type of casting 
Fig. 3 (Below)—Method of 
by-pass 


of the copper-silicon alloy. 
gating 
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inch tensile strength and 15 per cent elongation 
in 2 inches. 

Development of the alloys has proceeded un- 
der patent protection and the marketing has been 
carried on through the use of proprietary names. 
The authors of the present paper have had ex- 
perience principally with the nominal formula 
95 per cent copper, 4 per cent silicon, 1 per cent 
manganese, which has been in commercial 
for sand casting for the past 10 years. 


use 


Copper-silicon alloys come to the foundryman 
in notched ingot form ready for use and can be 
melted and cast with the regular equipment of 
brass and bronze foundries. The use of deoxid- 
izing agents is not necessary during the melt- 
ing to produce good castings. 

Alloys are melted successfully in crucible fur- 
fired with anthracite coal, coke, oil, or 
gas or in electric furnaces. It is advantageous 
to maintain a neutral or slightly oxidizing at- 
mosphere. Presence of a reducing atmosphere 
brought about by insufficient air supply, caus- 
ing incomplete fuel combustion, results in a 
tendency for the alloys to absorb unburnt fur- 
nace gases which thereupon are expelled while 
freezing of the metal takes place. Spewing and 
Zas porosity are almost certain to be the result. 





naces, 


To protect the metal during melting it usually 
is recommended that a layer of some gasless flux 
be used, such as ordinary bottle glass. While 
it is possible to use charcoal as a cover, it is not 
considered advisable because of the strong tend- 
ency of charcoal to absorb moisture and 
which, if not burned, may cause porosity in the 
alloy. 





gases 


The alloys are melted in a quick fire and not 
exposed to contact with the flames any more 
than Molds should be prepared in 
advance to insure taking the metal from the fur- 
nace as the proper temperature is 
reached and the metal should not be allowed to 
remain in the furnace too long after reaching 
the pouring temperature. 

Crucibles are of 


necessary. 


soon as 


used clay- 


graphite or a 








hig. 4—Water wheel cast of the copper-silicon alloy 
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graphite mixture. Excessive stirring or pud- 
dling during the melting is to be avoided as it 
tends to disturb the protecting cover and may 
cause contamination of the metal by furnace 
gases. 

In ordinary practice, the charge will consist 
of about 50 per cent new ingot and 50 per cent 
remelt in the form of gates, risers, ete. With 
the correct melting conditions and use of some 


ingot with each charge, it is not necessary to 


replenish the constituents of the alloys by ad- 
The 


ditions of alloying elements. ingot metal 



































hig. 5—hettle weighing 3440 pounds cast of copper- 
silicon alloy 


is charged first, together with enough glass for 
the cover and after this is melted down the scrap 
is added. Foundry scrap should be 
free from dirt and molding sand. 


reasonably 
Care is taken 


that scrap is not allowed to be exposed to the 
furnace flame and then permitted to melt and 
trickle down through harmful gases, Such a 


procedure will absorption of reducing 
gases if these are present or, on the other hand, 
excessive oxidation and loss of metal if an oxid 


izing atmosphere exists. 


cause 


Machine shop scrap in the form of turnings, 
borings, shavings, etc., can be used successfully 
in the charge. That type of should be 
kept dry and, preferably, free from oil or sim 
ilar cutting compounds. Because of the high 
ratio of surface to volume in such scrap, oxida- 
tion and gas absorption must be kept at a mini 
mum by melting down the material at a low 
temperature in a bath of molten metal! 


scrap 


Contamination of the charge by other foundry 
alloys is to be avoided by maintaining a close 
control over scrap handling and setting aside 
the required melting equipment such as crucibles 
or furnaces for such alloys to prevent trouble. 















Copper-silicon al- 
loys are a very fluid 
and searching type 
of metal which 
makes it possible to 
run small castings 
of thin sections pro- 
ducing sharp and 
well defined out- 
lines. The molding 
in general would 
follow quite closely 
the practice for gun 
metal. 


For these alloys, 
a fairly open sand 
‘ ——— Sy .OTe . fia » . 7 es 
Fig. 6 ixteen-inch gate valve will give the best 
weighing 2000 pounds wt ; 
results. The wide 
variety of castings for which the alloys have 


been used makes it rather impractical to sug- 
gest any one sand for all purposes. Sand of 
about No. 0 Albany grade is used successfully 
for lighter sectioned castings and No. 1 or 2 Al- 
bany is used for heavier sectioned castings. 
Moisture content should not be more than 5 or 


6 per cent. For best results, particularly on 
heavier sectioned castings, baked molds are 
used. 

Cores should be made from an open, sharp 


sand with, preferably, linseed oil for a binder. 
The ratio of sand to oil is about 60 or 70 of sand 
to 1 of oil and should be high enough to give 
an open and fairly soft core. Baking should be 
at 350 to 500 degrees Fahr. for at least several 
hours and the cores may then be given a wash. 


Light Ramming Improves Permeability 


Molds should not be hard-rammed close to 
the pattern but in the body of the mold away 
from the pattern the ramming can be some- 
what harder. Permeability of the sand is im- 
proved by light ramming; it is also desirable 
that every chance be given the sand to contract 
to counteract hot-shortness during freezing and 
so lessen the danger of shrinkage cracks. There 
should also be vents to aid the escape of gases. 

Although there are a number of fundamental 
principles to be observed in gating, probably the 
most important is that every pattern is a prob- 
lem in itself and should be treated as such. In 
general, the metal should enter the mold cavity 
near the bottom and with the least amount of 
splashing and turbulence. Gates preferably are 
placed at the heavier sections where it is pos- 
sible to use feeding risers which will contain 
the hottest metal when pouring has been com- 
pleted. 

For some castings, a good method is to pour 
through a strainer gate that can be choked 
quickly. The runner leading from the strainer 
should be cut considerably larger than the com- 
bined area of the holes in the strainer to reduce 
the pressure between the strainer and the cast- 
ing. Fig. 1 illustrates the application of strainer 
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gates for small castings. It will be noted that 
runners are made quite large and therefore act 
as feeders during freezing. 

Some foundrymen prefer to use a by-pass and 
runner for pouring the copper-silicon alloys. The 
by-pass is placed in the drag of the mold and 
is cut deeper than the runner. The runner may 
be placed entirely in the cope or at the parting 
of the flask, half in the drag and half in the 
cope. The by-pass checks the velocity of the 
metal, and being cut deep, acts as a strainer, in- 
suring clean metal entering the runner. Branch 
runners from the main runner to the patterns 
are cut either at right angles or staggered 
back. This acts asa further check to the veloci- 
ty of the metal and assures its flowing into the 
mold with the least possible disturbance. Fig. 
3 illustrates the by-pass method. 

Copper-silicon alloys have a moderately high 
shrinkage and have a freezing range that causes 
shrinkage of the interdendritic type. This re- 
sults from the first metal to freeze sending out 
fingers or dendrites of high melting point con- 
stituent and around these dendrites the last 
metal to freeze then leaves voids unless precau- 
tions are taken to feed the heavier sections with 
sufficient molten metal. 


Risers Located Near Gates 


Freezing should take place progressively from 
the thinner sections toward the heavier sections 
which in turn should be fed with risers located 
as close to the section to be fed as is practicable. 
As mentioned before, feeding risers, if possible, 
should be located near the gates so that they 
may get the benefit of hot and fluid metal which 
has not been chilled in passing through the mold 
cavity. Risers should be of sufficiently large 
cross section so that the riser is the last metal to 
freeze. The height of the riser is not so im- 
portant; in fact, blind risers extending only part- 
ly up through the cope are used to good advan- 
tage if they are of correct cross section. 

For securing sound castings, particularly fit- 
tings which must be leak-proof, it also is well 
to make much hydrostatic pressure 
of molten (Please turn to page 59) 
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Table 1 
Approximate Properties 


Copper-Silicon Alloy 


Melting Point 1832 degrees Fahr. (1000 degrees Cent.) 
Specific Gravity 8.15 
Weight (lbs. per cu. in.) 0.294 
Pattern Maker's Shrinkage (in. per ft.) 3/16 
Thermal Conductivity at 20 degrees Cent 

(cal./sq. cm./cm./sec./degrees Cent.) 0.06 
Electrical Conductivity at 20 degrees Cent. (per cent I.A.C.S.) 4.9 


Brinell Hardness No. (10 mm. ball, 500 Kg. load) 80 
Tensile Strength (lb. per sq. in.) 50,000 











Yield Point (lb. per sq. in.) 20,000 
(at 0.75 per cent extension under stress) 
Elongation (per cent in 2 in.) 20 
Reduction in area (per cent) 25 
Modulus of elasticity in tension (lb. per sq. in.) 15,000,000 
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Fig. 1 


of 


(Lett)—General arrangement of bottom coil, steel strips and chaplets. 
metal 


Fig. 2 (Right)—Coils supported on strips 


STEEL COILS ARE CAST IN IRON POT 


PROBLEM rather out of the ordinary con- 
A\ tronts the foundryman who for the first 

time is faced with the production of a cast- 
ing in which a length ora coil of steel or wrought 
iron pipe is to be enclosed. He knows the pipe 
will expand with the heat. If it is not held firm- 
ly it will float. If the metal remains liquid for 
a considerable period, the pipe may become soft 
enough to collapse, and finally he is afraid that 
the pipe may melt. Unless he is familiar with the 
subject through actual practice he will overlook 
the fact that a thin coating of oxide on the pipe 
will cause the molten metal to boil violently in 


the vicinity with the consequent formation of 


blowholes or gas cavities in the casting. In many 
instances foundrymen adopt precautionary 
measures to prevent the pipe from melting or 
collapsing. Where conditions are favorable a 
length of hose is attached to both projecting 
ends of the pipe and a stream of water is kept 
flowing through the coil. In other instances the 
pipe is filled with dry sharp sand. Where water 
is used it must be started flowing before any 
metal enters the mold. If the stream of water is 
after the pipe becomes heated, the 
water is converted to steam and the pressure 
will prevent any further water from entering 
the pipe. The hose connection will be wrenched 
loose and any person in the vicinity is in danger 
of being scalded with steam and boiling water. 


started 


Introduce Metal From Top of Mold 


Except in extreme and exceptional instances 
neither water nor sand is required in the pipe 
coil. The pipe acts as a chill and the molten 
metal in immediate contact forms a protective 
sheath. In fact in the majority of instances the 
problem itself into introducing the 
metal rapidly enough to prevent coldshuts in 
the casting. Forthat reason itis advisable to in- 
troduce the metal from the top of the mold 
rather than from the bottom or at any inter- 
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mediate point. Also care must be taken that the 
direct metal stream from the gate does not play 
directly on the pipe. A continued stream of 
fresh, hot metal flowing directly on the pipe will 
melt a hole through it. By pouring metal 
through the top of the mold, the metal in the 
bottom of the mold remains stationary and is not 
constantly replaced with hot metal, as is the case 
where the casting is gated at the bottom. 


Adopting Anchorage Method Important 


One of the perplexing features of the general 
problem is the erratic behavior of the pipe 
when surrounded by molten metal. It simply has 
to expand and the direction of this expansion may 
be up, down, or sideways, depending on several 
factors, including the manner in which the pipe 
is supported in the mold. If the supports are too 
far apart the pipe will bend between any two. 
Usually it will bend upward, but instances are 
not unknown of the pipe bending in the opposite 
direction. Where the pipe actually cuis through 
the top or bottom of the casting, it may be suf- 
ficient cause for condemning the casting. In 
other instances, the pipe may bend, bul because 
it does not show on the surface of the casting, 
the foundryman assumes that itisin the original 
position in the center, when in reality it may be 
far to one side. Under certain this 
may not constitute a vital defect, while in others 
it seriously may affect the life of the 
Summing the situation up generally if 
said that the problem of enclosing a pipe in a 
casting is not to find a way to prevent the metal 
from entering the coil but to adopt an anchorage 
method that will prevent the pipe from wiggling 
out of place. 

Consider a typical] instance, a cast iron pot 5 
feet diameter, 30 inches deep, 2*%,-inch side wall 
thickness and 314% inches thick on the bottom. 
The pot has two coils cast in, one in the 
the side (Please turn to page 


conditions, 


casting. 


may be 


bottom 


and one in 60) 














A. S. T. M. Holds Annual Meeting 


Collection of papers on radiography and x-ray 


diffraction methods features technical program 


the highly successful and well 
thirty-ninth annual meeting 

of the American Society for Testing 
Materials, held in Atlantic City, June 30 to 
July 3, little of immediate value to the foundry 
industry is apparent. No papers pertaining 
specifically to the manufacture of gray iron, 
steel, malleable, or nonferrous casting or relat- 
ing to their properties appeared. 

However, this meeting was significant for the 
attention devoted to technical means of testing, 
analyzing and inspecting materials, many of 
which are of prime importance to the foundry 
industry. 


IEWING 
attended 


Important Studies Are Under Way 


The four sessions devoted to a symposium on 
radiography and x-ray diffraction methods bear 
directly upon a means of testing that is still un- 
certain and indefinite but which forms the basis 
for acceptance or rejection of castings, particu- 
larly those purchased and used by government 
departments and a few large interests in the 
oil production and refining, railroad and power 
equipment industries. 

The study of effects of corrosion, the develop- 
ment of long time creep tests and some new dis- 
coveries on the subject of impact testing at high 
velocity have a bearing upon foundry produc- 
tion, but probably many years ahead. Discus- 
sion of analytical methods, reports upon various 
committee activities affecting foundry products, 
and, more important, the work of these com- 
mittees during the convention bear directly 
upon the foundry industry at the present time. 

Accepting the statement that a few thousand 
people are sufficient at any time to change the 
thinking of America, Harvey S. Vassar, Public 
Service Electric & Gas Co., Irvington, N. J., in 
the annual address of the retiring president 
urged active participation of the several hundred 
scientific associations in solving social and 
economic problems, at the opening session of the 
thirty-ninth annual meeting. Citing the historic 
comment of King Edward VIII on his visit to 
the QUEEN Mary, in March this year, when he 
observed, ‘“‘How do you reconcile a world that 
has produced this mighty ship with the slums 
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we have just visited,’’ Mr. Vassar warned of 
the power of tradition and other influences to 
give the mind a permanent set and distort 
judgment on public affairs. He asked for the 
scientific approach, the search for facts and the 
determination of a meeting ground of contrary 
opinions instead of controversy and the warfare 
of present day discussion of problems of govern- 
ment, finance, security, labor and the related 
subjects. Unemployment is capable of solution 
if divested of prejudice, sentiment and rancour. 

The report of the executive committee, sub- 
mitted by C. L. Warwick, secretary-treasurer, 
noted an increase of 129 in membership, marked 
improvement in income, some of which reflects 
a wider purchase and use of publications and a 
marked increase in effective committee work. 
District and group meetings, many in co-opera- 
tion with other associations, are other functions 
of the society which are prospering. 


Outlines Chemical Engineering Progress 


H. C. Parmelee, editor, Engineering & Min- 
ing Journal, New York, outlined new develop- 
ments in chemical engineering which have 
reached the stage of requiring attention from 
the testing organization. These include the 
three types of plastics; carbon in various forms 
and the detergents, which are derivatives of 
alcohols termed soapless soaps, used in indus- 
trial cleaning applications. The speaker also 
touched on new alloys of lead which are work 
hardened, and silver used in the pure state. 

Four sessions of the annual meeting were de- 
voted to a symposium on “Radiography and 
X-Ray Diffraction Methods” developed by sub- 
committee VI on x-ray methods of committee 
E-4 on metallography. H. H. Lester, Watertown 
Arsenal, was chairman of the first 
Tuesday, with R. H. Aborn, W. C. Hamilton and 
C, A. Adams as co-chairmen. 


session on 


A discussion of some of the basic principles 
underlying the radiographic was pre- 
sented in the first paper by John T. Norton, Mas- 
sachusetts Institute of Technology, Cambridge, 
Mass. Mr. Norton pointed out that an important 
part of the radiographic equipment is the de- 
tecting device, consist- (Please turn to page 64) 


process 


Tue Founpry—July, 1936 











— 
= 


section of the Romance of Iron and Steel exhibit showing several murals and the foundry floor 





GREAT LAKES EXPOSITION FEATURES 
ROMANCE OF IRON AND STEEL 


ONCEIVED as a tribute to the material, 
C social and cultural progress achieved by 
the Great Lakes region during the last cen- 
tury, and dedicated to the industries of the Great 
Lakes states, namely Ohio, Indiana, Illinois, 
Wisconsin, Minnesota, Michigan, Pennsylvania 
and New York, the Great Lakes Exposition was 
opened formally at Cleveland on June 27 and 
will continue through Oct. 4. 
This large exposition which 
now is’. entertaining visitors 
from every part of the country, 
is located on the shore of Lake 
Erie and celebrates the 100th 
anniversary of the incorporation 
of the city in a most fitting and 
interesting manner. Cleveland’s 
beautiful Public Hall, the large 
underground exhibition hall, 
and many new buildings built 
for the occasion along the lake 
front, house interesting and in- 
structive exhibits which should 
have an exceptionally wide ap- 
peal. Several views of interest- 
ing features of the exposition 
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Entrance of exhibition at night. I- 


lustration courtesy 


are reproduced in this issue of THE FOUNDRY) 
The romance of iron and steel is the theme 
of a large exhibit in the Lakeside underground 


exhibition hall which is sponsored by the na- 

tion’s greatest steel companies and was de- 

veloped by Dr. A. A, Bates, Case Schoo! of Ap- 

plied Science, Cleveland; Myron 5S. Curtis, 

Youngstown Sheet & Tube Co., and J. T. Dick- 
son, of the exposition. 

Starting with an actual size 


reproduction of a Minnesota 


mine shaft, the exhibit shows a 


large relief map depicting the 
importance of iron, steel and 
coal commerce on the Great 
Lakes, an old style forge with 
bellows, a cast house of a blast 
furnace, a model of a 2-high 
blooming mill and a galvaniz- 
ing mill, a replica of a 125-ton 
ladle, and many murals show- 
ing various processes in steel 


making. One mural shows a 
pouring scene in a foundry, and 
one corner of the display has 


of Westinghouse been (Please turn to page 72) 


















MOLDING STEEL 
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pursued in making the mold and cores for 

a large steel turbine casing in a prominent 
British foundry were presented in the June is 
sue of THe Founpry. The present description 
covers the subsequent operations in closing the 
mold, pouring the metal, stripping and anneal- 
ing the casting. Alternative methods also are 
presented for molding the casting in the oppo- 
site or joint up position. 


DT ncesk ue 3 features covering the methods 


Core assembly and bracketing arrangement 
are shown in Figs. 20 and 21. The large end 
drawback and body cores are shown assembled 
in their permanent position in Fig. 22. Before 
proceeding further with the assembly these are 
checked over with gage and length templets. 
Particular care is taken to ensure machining 
allowances sufficient to meet machine shop re 
quirements on the various surtaces of the casting. 








Flg.22 


Fig. 20—Set of assembled cores show- 
— 1 ing brackets. Fig. 21—View from op- 
a posite end. Fig, 22—Mold with first 
end drawback in place. Pig. 23—- 
Showing metal at different levels dur- 
ing pouring operation. Pig. 24—The 
casting showing distribution and style 


< of feeding heads. Fig. 25—Main core 
iP divided into four sections. Fig. 26— 

Casing molded in flange up position. 
&. 


Fig. 27—Sectional view through steam 
chest and ports. Fig. 28—Plan view 
Z showing location of runners” and 
r risers. Fig. 29—Sectional view of 
; third type of casing 
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TURBINE CASINGS 


By H. V. FELL 


The two side drawbacks next are placed in their 
respective positions, after which the nozzle port cores 
are assembled and secured, Adequate vents carefully 
protected are essential. Outside edges of the core 
prints are smeared with a layer of specially prepared 
loam to prevent the molten steel from oozing into the 
vent openings. Chaplets in some instances constitute 
a source of trouble in castings subjected to high liquid 
or gas pressure, Hence the number of these devices is 
held to a minimum. 

After the cores have been placed and secured, the 
remaining end drawback B, Fig. 7 is lowered into 
place. Up to this stage the molder has had a clear view 
of the desired metal thicknesses, etc. From this stage 
onward this is not possible. He has to adopt another 
method to give him the desired information, Small 
wads of soft clay are placed on the surface of the mold 
immediately below the respective positions of the parts 
which are to be lowered into position. Thus after the 
top drawback Fig. 13 has been lowered into place, it 
is lifted again and the thickness of the flattened clay 
wads is measured. If this thickness is as it should be, 
the drawback is lowered into place permanently. 

Similar precautions are observed in setting the 
top chamber core B, Figs. 20 and 21. This core is ad 
justed in a manner that will bring the port openings 
in perfect alignment with those below. 

Pieces of Plate Set on Joint 

To prevent a possible crush in trying on the cope, 
small '4-inch pieces of plate are placed on the joint. 
Where the clay wads show that clearance on the prints 
is sufficient and that the space for the metal is correct, 
the cope is replaced permanently and fastened down 
by a number of long bolts attached to strong steel 
bars or binders below the mold bed. 

Vent pipes are set up at various points outside 
the walls of the mold to facilitate the escape of gases 
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hig. 30—Showing distribution of sprues, heads and external 
chills. Fig. 31—Plan view of third casing showing gating 
and feeding arrangement 


generated during the pouring Sand 
then is rammed firmly in the space between the 
mold walls and the walls of the pit. The head 
box N, Fig. 23 and the runner boxes are placed 
in position on top of the cope. The runner boxes 
are set to coincide with the two nozzle centers 
on the ladle. Operation of assembling the mold 
is completed by placing suitable bars and 
weights on the cope. 

A total of 36 tons of steel is required to pour 
this casting. Realizing the necessity of main- 
taining a uniform heat gradient throughout the 
casting the metal is poured in three stages and 
from separate furnaces. This involves a careful 
timing program. Ultimate success depends great- 
ly on carrying out this arrangement carefully. 


process. 


No. 1 ladle containing 25 tons of steel is pro- 
vided with two 1%4-inch nozzles which are 
opened simultaneously. A second single nozzle 
ladle containing 10 tons of steel is placed in 
position for pouring into a runner leading to 
the head as shown to the upper right in Fig. 
23. The second ladle nozzle is not opened until 
approximately 18 tons of steel from No. 1 ladle 
has flowed into the mold and has risen to the 
level A, Fig. 23. One nozzle in No. 1 ladle then 
is closed while metal continues to flow from the 
second ladle. A few moments later the remain- 
ing stream from No. 1 ladle is shut off and the 
ladle is moved over the head K, Fig. 23. By 
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this time the metal in the mold has risen to th: 
level B, Fig. 23. Steel from No. 1 ladle then 
brings the metal to the top of the heads. Afte) 
allowing a short period for the metal to settk 
in the heads, a third ladle containing about 1 
ton of fresh, hot steel is used to fill the various 
heads. 

After the metal has set, weights are removed 
from the cope, bolts are released and sand is 
removed from the vicinity of the heads to al- 
low freedom of contraction. Later the cope is 
removed and heavy portions of the casting 
stripped to promote a more uniform cooling 
rate between various sections. The casting is 
given a rough cleaning in the pit before it is 
lifted and removed to the cleaning department. 
At this stage it appears as shown in Fig. 24. 

Heads and brackets are removed with an 
acetylene torch and then the casting is given a 
double heat treatment. In the first it is heated 
to between 880 and 890 degrees Cent. (1616- 
1634 degrees Fahr.) In the second treatment 
the casting is raised to a temperature of 770 
degrees Cent. (1418 degrees Fahr.), held for a 
period at 600 degrees Cent. (1112 degrees 
Fahr.) and then cooled slowly. The surface then 
is cleaned thoroughly after which the casting 
is inspected closely before delivery to the ma- 
chine shop. 

Alternative methods for molding turbine 
casings are shown in Figs. 26 and 29. The first 
method illustrates how effective results may be 
obtained through the addition of internal feed 
ing strips. The gross weight of this casting is 
12 tons. The mold is made in a flask. On account 
of the design in this instance the casting is 
molded with the main flange joint on top. Sec- 
tional views of the casting are shown in Figs. 


26 and 27. A plan view is shown in Fig. 28. To 
facilitate the molding process parting joints 


are made at C and D, Fig. 26. The part over the 
steam chest is lifted away as a drawback. For 
convenience the main center core is divided 
into four sections, A, B, Cl, and D1, Fig. 26. This 
division gives the molder more freedom in as- 
sembling these sections over the port cores. Also 
the weight of the large section D1 is supported 
through the pedestal section B on section A base 
core. This prevents any hazard of a crush on the 
port cores. The port cores H are supported tem- 
porarily on chaplets, which are removed after 
the cores have been suspended by suitable 
hooks from the section C core as shown at E£, 
Fig. 25. Further, this method insures a clear 
vent passage from the port cores to the center. 

Cores are placed in the mold in the following 
order: First A and B, then E£, followed by F and 
G, and these in turn by the port cores H, J, K, 
L, M, Figs 25 and 27. The assembly is com- 
pleted by cores N C1 and D1, Fig. 26. 

Steel for this casting is poured through two 
1%,-inch nozzles. In the beginning the 
from one nozzle flows (Please turn to page 72) 
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+ diameters, 


hig. 107—Path of fracture, 2 
unetched 


OME of the general engineering properties 
S of gray iron and the general relationships of 

these to structure and composition are dis- 
cussed in this chapter. The term gray iron is ap- 
plied to a series of alloys within which may be 
found great differences in properties from on¢ 
part of the series to another. 

Uses of gray iron castings can be classed as 
artistic and utilitarian. The fluidity of cast iron 
and its expansion after solidification allow it to 
be cast readily into intricate shapes with excel- 
lent delineation of detail. Thus it is well adapted 
indeed to certain types of art 
castings. However, most of its 
applications are utilitarian, as 
it is a most useful, reliable and 
economic material for many 
applications in engineering de- 
sign. 

Speaking broadly, 


) 


uses of al- 


loys such as gray iron are 

mechanical, or chemical or 

both. Gray iron castings have y ‘ 

been used for many years and 

extensive experience has been Fig. 108—Fine hairline 


obtained on their performance 
in service. In general the 
service realized has been satis- 
factory. In relatively few in- 
stances failures in service have 
been experienced. Usually such 
failures have been due to im- 
proper selection of classes or 
grades of gray iron or to at- 
tempts to use gray iron when 


more suitable materials were 
available. 
Within the last 15 years 


great advances have been made 
in the manufacture of gray Fig. 
iron, both in production of 
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By JOHN W. BOLTON 


Chapter X 


General Engineering Properties 


higher strength and tougher irons, and in at- 
taining greater uniformity in known classes. To 
this we may add that wider knowledge has been 


gained of the real potentialities of gray iron 
which insures more intelligent application. For 
a certain period many iron castings were sup- 


planted by other materials and in some cases this 
displacement was warranted. 

However, recent developments and wider dis- 
semination of knowledge leads the author to the 
opinion that there is a new trend toward wider 
utilization of gray iron. The pendulum may con- 
tinue to swing toward one side or another, but 
gray iron will continue to occupy a responsible 
position in the world of alloys. 

Gray iron is relatively to cast sound and 
possesses a wide range of physical properties. It 
may be cast to close dimensional tolerances. It is 
relatively low in cost due to the combination of 
inexpensive raw materials, highly efficient melt- 
ing processes, lack of need for elaborate precau 
tions in molding practice as compared to some 


easy 
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other alloys, high yield, low cleaning costs, good 
machining properties and usually low foundry 
and shop losses. 

Strength of gray ironscan be controlled rather 
closely and tensile strength classes from about 
20,000 pounds per square inch to well over 60,- 
000 pounds per square inch are available. In 
some of the very special irons, including the so- 
called semi-malleables, or as they are more 
properly termed, pearlitic malleable cast irons, 
tensile strengths up to 120,000 pounds per 
square inch have been attained. As a rule, the 
relative rigidity is rather closely proportional to 
tensile strength, ranging from relative elastic 


moduli in tension of about 12,000,000 for the 
lower tensile classes to well above 20,000,000 


for the special irons. 

There is no well defined elastic limit, as casi 
iron under stress exhibits both elastic and plastic 
deformation simultaneously as will be described 
in detail in the section on strength, to appear 
later. However, tests at room temperature have 
shown that gray iron can sustain continued load- 
ings up to 80 per cent of its ultimate strength 
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which is a higher percentage than obtains in 
most cast alloys. True gray irons exhibit littk 
real ductility, although some of the semi-malle 
ables have elongations of 8 per cent or more. 

Strength of gray iron in compression often is 
about four times the strength in tension. The 
transverse test, as commonly used, measures the 
relative strengths and deflections of irons in 
given test bar sizes. Due to the _ different 
strengths of gray iron in tension and compression 
the modulus of rupture (theoretical ultimate 
fiber tension stress) calculated from the trans- 
verse breaking load is higher than the actual 
tensile strength for the same section as shown 
in Table XIII, and reasons for that will be dis- 
cussed in the section on transverse properties, 
to appear later. 

These strength properties are closely related 
to the structure of the metal. As has been shown 
cast iron consists of a matrix throughout which 
are dispersed many non-tenacious’ graphite 
flakes. Obviously, strength depends on the prop- 





















erties of the matrix and the degree to which 
these properties are affected by the graphite 
flakes. Fig. 107, 25 (Please turn to page 80) 
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L B. F. HOLDS MEETING 


By VINCENT DELPORT 
European Manager, The Foundry 
FTER a lapse of eleven years the annual 


convention of the Institute of British 
Foundrymen again was held in Scotland. 


This year, the thirty-third annual conference 
took place in Glasgow, thus inaugurating the 


Wm. Cumming & 
Maryhill, Glasgow. 


presidency of H. Winterton, 
Ltd., Kelvinvale Mills, 

Much water has run down the Clyde during 
the interval of eleven years, and the conditions 
under which this year’s congress were held were 
to the foundry industry 
than in 1925. In that when the members 
attending the convention took part in the 
classical trip down the river Clyde, most of the 
that border the river 
were silent. This year, the waterway resounded 
with the riveting hammers, the city 
of Glasgow and the surrounding industrial dis- 


(O., 


much more favorable 


year, 


shipyards both sides of 


noise of 


tricts were teeming with activity, and visitors 
could notice the smiling countenances of their 
Seottish hosts, who extended their proverbial 


hospitality to the members of the Institute, who 
came from the four corners of the British Isles 
and from overseas. 

the conference opened on 
with the annual general meet- 


was 


Proceedings of 
Tuesday, June 9, 
ing of the members of the Institute, which 


held at 6 p.m., with J. E. Hurst, president, in 
the chair. The report of the council and the 
balance sheet were presented to the meeting. 


The membership roll as of April 30, 1936, num- 
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IN GLASGOW 


1892 members of all grades, compared 
With 1780 a year ago, showing an 
112 members for the year. The 
technical committee also was presented. 
Award of the Oliver 
then announced. Two recipients selected for this 
vear were E. Longden, Manchester, who visited 
Detroit at the time of the international congress 
in 1926, and F. Hudson, Glenfield & 
Ltd., Kilmarnock, Scotland, who is 
known in the United Both 
were awarded the medal for their valuable con- 
tributions to foundry knowledge by) 
search work and published papers. 


bered 
Increase ol 
report of the 


Stubbs gold medal was 


Kennedy, 
also well 
States. recipients 


way of re- 


Election of officers for the year 1936-37 fol- 
lowed, and Harry Winterton, who also visited 
America in 1926, was unanimously elected 
president. The names of the other officers who 


were installed in office are given in the accom- 


panying box. In addition, two honorary lif 
members were elected unanimously: Prof, Al 
bert Portevin, Ecole Centrale des Arts et Manu 


factures, High School of Foundry, High School 
of Welding, ete., Paris, and Dr. Percy Longmuir, 
2, Queen’s Road, Sheffield, one of the original 
members and a past-president of the Institute of 
British Foundrymen. Following the annual 
meeting of members, there was a reception in 
the City Chambers of Glasgow by the Rt. Hon 


the Lord Provost, magistrates and councilors 
of the City. 

On Wednesday, June 10, the conference 
opened, in the Rankine Hall of the Institution 


of Engineers and Shipbuilders in Scotland, with 


an address of wel- (Please turn to page 76) 





























Questions aud 
Answers 


eH department includes problems relating to 
metallurgical, melting and molding practice en- 
countered in making castings. Questions from sub- 
scribers addressed to the Editor of The Foundry will 
be answered by members of the editorial staff, sup- 


plemented where occasion requires by the advisory staff. 








Exposure to Heat May Cause 


Silica Coating to Fall From Surface 


Recently we cast a steel slab 4 x 4 feet, and 4 inches 
thick in an inclined mold, In machining the casting, 
dirty areas were found on the cope side, where ap- 
parently the silica coating had dropped from the facet 
of the mold and became imbedded in the metal, This 
is the usual grade of silica flour mixed with molasses 
water and applied in the usual manner. Is this prac- 
tice and this type of trouble found in American steel 


foundries? 
Probably every steel foundryman in America 
or elsewhere has had experience with that form 
of trouble at one time or another, particularly 


on castings where a large area of the cope is 
exposed for a considerable time to the heat 
from the rising metal. In a thick coating the 


binding agent burns out and the silica falls in 
flakes or dust. A partial remedial measure is 
to apply only a thin coating of the material to 
the face of the mold, However, in this connec- 
tion it may be pertinent to refer to a few other 


factors which singly or in combination cause the 


silica coating to fall from the sand face of the 
mold or core. 

If the sand is slicked excessively with the 
tools, the glazed surface will form a parting 


from which the dried silica easily is detached. 
Tight sand, that is sand excessively high in 
bonding material, will cause the trouble. 
Too much molasses or other binder in the wash 
will form blisters which fall off when the metal 
strikes them. In some instances the addition of 
bentonite to the wash prevents it from flaking 
or dropping. The clay seems to give it a better 
grip. Some steel foundrymen mix the silica flour 
diluted oil the usual mo- 
water. In some instances the surface of 
the mold is sprayed lightly with the core oil be- 


same 


with core instead of 


lasses 
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fore the wash is applied. Some time ago a 
prominent manufacturer of foundry facings in- 
troduced a silica wash that is gaining wide ac 
ceptance. It is mixed in the shop with plain wa- 
ter. It is considerably higher in price than the 
ordinary grades of silica flour, but it is claimed 


that the extra cost is more than offset by the 
savings effected in the cleaning room. 
Determining Size of Pattern 
To Secure Given Casting Weight 
We shall appreciate your advice on how to make 
post mauls 16 and 20 pounds in weight. 
Since the construction of the pattern and 
mold for one of these hammers or mauls rep- 
resents elementary foundry practice, we as- 


sume your question refers to the method of de 
termining the the pattern to 
casting of a given weight. A plain cylindrical 
iron casting 4 inchesin diameter will weigh 3.30 
pounds per inch in height. Thus a hammer 6 
inches in height or length will weigh 19.80 
pounds. A hole for the handle 2 inches diame- 
ter through the center displaces 3.30 pounds of 
iron. Hence the net weight of the 
16.50 pounds. 

A similar casting 7 inches in length will 
weigh 23.10 pounds. A hole in the center for the 
handle will reduce the weight to 
19.80 pounds. With these figures as a base, you 
easily may work out others to suit a pattern of 
different shape or dimensions. 

Another shop method for determining the 
weight of the casting is to rough out a pattern 
to the approximate size, including the hole in 
the center, and weigh it. A yellow pine pattern 
weighing one pound is equivalent to 14.1 pounds 
in iron. A pattern for a 16-pound casting will 


size of secure a 


casting is 


same size 
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weigh 1.13 pounds, or 1 pound, 3 ounces. A pat- 
tern for a 20-pound casting will weigh 1 pound, 
Having determined the weight, the 
rough pattern then is trimmed to suit. 


H ounces. 


Suggests Ways and Means 


To Prevent Segregation of Lead 


Will you kindly advise us as to your experience in 
making castings using 5) per cent copper and ov pel 
cent lead. We have made several attempts but have 
trouble with the metals segregating, 


Production of copper 50 alloy is made regu- 
larly by a large number of people with good suc- 


cess, and it is our impression that in most of 
these cases the primary precaution is protec 
tion from the absorption of the gases or com- 


bustion while the metal is melting in the fur- 
nace, Copper readily absorbs gases that are not 
burned such as hydrogen, etc. The 
practice is to use oxidizing atmosphere; 
one that will even produce a certain amount 
of copper oxide in the copper will be found to 
give much better results than when a reducing 
atmosphere is used. This means melting as rap- 


completely 


best 


idly as possible. 
Some manufacturers add copper oxide to the 


copper before the lead is added. Others add 


about 1 per cent of barium sulphate. This is an 
oxidizing medium and will oxidize on copper 
causing the presence of a certain amount of 
copper oxide in the bath. 


In our opinion, there really is no necessity 
for the use of either copper oxide or 
sulphate, if the melting is properly done in an 
oxidizing atmosphere; and the writer personal- 
ly knows of a number instances wher 
high grade product is produced without the use 
of either of these or any substi- 
tute for them. 


barium 


of 


to 
melting 
pre- 
being 


charcoal 
during 

since it 
from 


Presence of pro- 
tect the 
is objectionable 
vents the 


oxidized. 


copper 


copper 
phosphor- 
should 


Likewise, 


copper or phosphor-tin 
not be used as they are deox 
idizing agents This alloy 


should not be poured at a high 
temperature and while the sur 
faces of the casting may exhibit 


segregation 


some apparent 

when the first cut is tooled off, 
the rest of the casting should be 
sound and clean and have a 
slight pinkish color when held 


in just the right light. 


This alloy is largely used in 
railroad work and since such a 
large tonnage is produced for 


this service, it obviously is one 
that with little or 


E-vhibitors at) the 


can be made 
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no trouble. If you will check over your furnace: 
and see that an ample supply of oxygen is avail 
tem 
sible 


not have 


able for combustion purposes and that the 
perature is maintained just hot a 
when melting the copper, you should 
any trouble. 


as pos 


Gives Mixture for Facing 


Sand for Small Steel Castings 


We have some small steel casting to e tor a 
local firm and will appreciate advice « w to pre 
pare the facing sand. What ingredients ars eded and 
what proportion are they mixed for about a pound 
batch, 

Because of the extremely high temperatur 
of molten steel the mold facing material must 
be much more refractory than the facing em 
ployed on gray iron, malleable iron or nonfer 
rous castings. Sand deposits in different parts 


of the country vary to some extent and for that 
reason individual foundries have 
their own mixtures to suit 

The base of all mixtures is a clear silica sand, 
that is a sand containing no clay or bonding ma 
terial. To render that material 
molding purpose it is mixed with a small quan 
tity of fire clay or bentonite and usually a small 


ade Ve loped 
various casting 


Lol 


Suitable 


amount of cereal binder, For heavy castings the 


facing for molds and cores contains all new 
sand. Varying amounts of old sand are added 
to the mixture for green sand facing. This old 
sand, of course, does not mean old sand from 
an iron or nonferrous foundry. It means silica 
sand that has become old in steel foundry use. 
In your particular instance where you requir 
only a small quantity, a_ satisfactory facing 
sand may be made from sharp sand 40 shovels, 
fireclay and cereal binder 1 shovel each 





produc iti 


Great’ Lakes exposition include numerous firms 


castings which are used in products of their Own manufacture 








Producing Abrasive 
Surface on Safety Tread 


We have a number of inquiries 
relative to manufacturing cast iron 
stair treads with an abrasive sur- 
face. Can you tell us how those 
treads can be made with either a 
plain or checkered surface? 


Production of abrasive faced 
treads is a proprietary process, and 
essentially consists in the following 
operations, The mold is made ac 
cording to the regular procedure, and 
then the pattern is carefully removed. 
The mold face then is sprayed with 
a solution of waterglass or sodium 
silicate. Following that a thin layer 
of abrasive grain which may range 
from No. 12 to No. 30 is sereened 
onto the sprayed mold face through 
a suitable screen which is selected 
on the basis of the abrasive grain 
size, The grain may be either sili- 
con carbide or aluminum oxide. 


Then the pattern is placed back 
in the mold and carefully rapped 
down to press the abrasive grain into 
the mold face. The pattern is again 
removed, the mold face sprayed with 
waterglass and another thin layer 
of abrasive grain put in place as de- 
scribed previously. 

The pattern again is stamped back, 
and after removal the mold is skin 
dried carefully to insure thoroughly 
dry surface for the reception of the 
At the completion of 
molten 


molten metal. 
the drying operation, the 
metal is poured in and to insure a 
suitable product, the iron should be 
poured in hot as possible 


Alloys Make Iron 
Balls Hard and Tough 


Years ago we made quite a few 
balls for milling ores, but for some 
time have been out of touch with 
that field. We are now contemplat- 
ing to go back into production of 
balls and would like to have some 
information on use of alloys in mak- 
ing them. We operate a cupola and 
will cast 3 and 4-inch balls which 
must be hard and tough to withstand 
cascading in an 8-foot mill. We will 
use sand molds and also try iron 
molds. 


There are a wide range of composi- 
tions available for making grinding 
balls, and by that we are referring to 
the alloy phase. However, the choice 
of composition will depend consider- 
ably on the price you can obtain, for 
while the alloys increase the life of 
the balls, they also add to the cost 
of manufacture, and in too many cases 
the consumers are unwilling to pay 
the additional cost. 

have made balls in the 
are familiar with their 
mainly are in- 


Since you 
past, you 
manufacture, and 
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terested in adding alloying agents to 
provide better service. The main alloy 
to give great hardness is chromium 
which may be added alone, or in com- 
bination with nickel or molybdenum 
to modify its effect. For example, one 
cuthority mentions grinding balls 
containing 0.70 per cent silicon, 0.70 
per cent manganese, and 5 per cent 
chromium as having a brinell hard- 
ness of 490, while others containing 
0.40 to 0.50 per cent silicon, 0.50 to 
0.60 per cent manganese, and 3.50 
per cent chromium had a hardness of 
530 to 560. 

Another composition with high hard- 
ness between 500 and 600 contains 
about 4 per cent nickel and 2 per cent 
chromium. Molybdenum also is added 
to chromium modifying 
cent, and it adds greatly as a tough- 
ener. 


irons as a 


Close Attention 
Needed in Sand Mixing 


To overcome certain conditions 
incident to the use of sea coal we 
have found it necessary to add new 
sand, bentonite or fireclay or other 
bonding material. We _ shall ap- 
preciate your opinion on the use of 
bentonite and fireclay from an 
economical angle. 


The subject of reconditioning mold- 
ing sand that is in constant use is 
so complex in its almost infinite ram- 
ilfications, so many variable factors 
must be considered, that a direct an- 
swer to your inquiry is out of the 
question. Molten iron burns or de- 
stroys a certain amount of the bond- 
ing element in sand each time a mold 
is filled. This amount must be re- 
stored to the sand to bring it up to 
the former standard. Sea coal offsets 
the value of a certain amount of the 
bonding element in any sand mixture. 
Only that part of the sea coal in the 
immediate vicinity of the casting is 
burned, hence when succeeding addi- 
tions of sea coal are made to the mix- 
ture, cognizance must be taken of the 
probable amount still present in the 
sand. The effectiveness of the bond 
also is influenced by the moisture 
content, the size of the sand grains 
and the volume ef silt. 

Bentonite or fireclay is a concen- 
trated form of bond, as contrasted with 
new molding sand containing bond 
material in excess of the amount re- 
quired in the working mixture. Con- 
ditions vary in different foundries 
depending on whether the sand is 
mixed by hand or mechanical equip 
ment, or, whether all the sand is 
treated with sea coal or only a limited 
amount in the form of facing. The 
relative cost of new molding sand, fire- 
clay or bentonite in any given local- 
ity also must be taken into considere- 
tion. Any one of these bonding agents 
employed intelligently will vield sat 
isfactory results so far as the ap 
pearance of the castings is concerned, 





but the advantage of any one over th: 
others from an economical standpoir 


foundry, can be dad: 
termined only by experiment unde 
actual operating conditions. Man 
festly, these experiments can be ca 
ried out only by a person qualifie 
by training and experience, a ma 
familiar with the shifting values ot 
every element in their almost endles 
combinations. 


In any given 


Hard To Remove 


Core from Steel Casting 


We have had considerable troubk 
in removing cores from heavy stee! 
castings. We tried ramming sand 
in an extra heavy steel 3-inch pipe 
for a core and found it almost im 
possible to remove the sand afte 
ward. We shall appreciate your ad- 
vice on the proper core sand mix 
ture to use, 


In many instances it is possible to 
use a steel pipe for a core without 
filling it with sand. However, in a 
heavy section where the metal re 
mains liquid for a considerable ps 
riod the pipe becomes soft and may 
yield to the pressure. To prevent 
this, the pipe is filled with dry silica 
sand in the natural state, that is 
without any binder. 


Under another set of conditions 
the pipe is threaded at both ends and 
fitted with water connections, A 
water hose is attached to one end to 
admit the water at ordinary city 
water pressure, Another hose ol! 
short length of pipe carries the water 
to any convenient drain. The wate! 
is started flowing through the pipe 
before any metal enters the mold 
We have used this method with a 5 
inch pipe, approximately 12 feet i: 
length in the ram for a charging 
machine, 


If a covering pipe is not permis 
sible and you are forced to employ a 
Sand core, several features must be 
kept in mind. Under the intens¢ 
heat and pressure, the metal has a 
tendency to seep between the sand 
grains, clay binder will fuse and 
vitrify, and the compression will bind 
the entire mass into a_ practicall) 
solid block. To prevent this condi 
tion the clay should be omitted from 
the mixture. The sand is bonded 
with a minimum amount of any of 
the usual core binders and the out 
side is sprayed with oil or molasses 
water to form a hard skin, The 
core also is coated with silica wash 
in the ordinary manner. A small 
amount of silica flour, say 1 part 
flour to 10 parts sand is added to the 
sand. The final touch, probably the 
n.ost important, is to provide a larg 
vent passage In a 3-inch diamete! 
core this opening might be 1 ine! 
in diameter, 
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BARTLETT & SNOW’S 


NEW FOUNDRY BOOK 
available on teguest 


e Complete with more than 120 illustrations and 26 
engineering diagrams, Bartlett-Snow’s new foundry 
book—Bulletin 75—points the way to cost saving 
foundry improvements—greater foundry profits. 

Eight pages are devoted to typical equipment layouts 
forsmall,intermediate, continuous production and crane 
operated special foundries. These are followed with full 
details of Bartlett-Snow shakeouts, screens, tempering 
belts, pug mills, mullers, aerators, distributing sys- 
tems, hoppers, gates, flask fillers, feeders, mold convey- 
ors, dust collectors, conveyors, elevators and accessory 
equipment including castings handling, cupola charging 
skip hoists, crushers, weigh hoppers, etc. Send for one. 
THE C. O. BARTLETT & SNOW COMPANY 


6201 Harvard Avenue ° Cleveland, Ohio 
In New York: 30 Church St. In Chicago: First National Bank Bldg. 


BARTLETT-SNOW 


SAND HANDLING AND SAND CONDITIONING EQUIPMENT 
MOLD CONVEYORS AND ACCESSORY FOUNDRY EQUIPMENT 
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Frank M. Meyers Carl 


H. Morken I. Dd. 





Fred L. Riggin 


Men of Industry 


RANK M. MEYERS recently be- 

came associated with the Ameri- 

can Manganese Steel Co., Chi- 
cago Heights, Ill, as consultant and 
advisor in foundry practice in that 
firm's alloy steel department, He 
has been active in the foundry field 
for 29 years and served his foundry 
apprenticeship with the Allis-Chal- 
mers Mfg. Co., Milwaukee, Wis., 
working in the molding and core 
making, machine shop, patternshop, 
and engineering departments, and 
also as a foreman. Mr. Meyers re- 
ceived his technical education at the 
Iniversity of Wisconsin, Madison 
Wis., and he has spent a number of 
years as superintendent of foundries 
of the United States Navy, Washing 
ton, He also was general superin 
tendent of foundries, Waterloo Gas 
Engine Co., Waterloo, lowa. 

For six years he was works man 
ager, Otis Steel Co., Cleveland, hav 
ing under his supervision open-hearth 
and converter foundries, pattern and 
machine shop. For five years he 
served as works manager, Maynard 
Milwau 
kee, Wis, In recent years he has acted 


Electric Steel Casting Co., 


as a steel and alloy foundry advisor 

in metallurgy, sand mixing, molding, 

and gating, and has developed spe 

cial methods for green sand molding 

and for gating small steel castings 
. + . 


Cart H. Morken 
pointed director of engineering sales, 
Carondelet Foundry Co., St. Louis. M1 
Morken was graduated from the Uni 
versity of Minnesota in 1922, with 

degree in chemical engineering, Fron 


recently was ap 


11) 


1922 to 1925 he was identified with sev 
eral foundries in Minneapolis and in 
the latter year became plant metallur- 
gist for the Ohio Brass Co., Mansfield, 
O. where he was engaged in both fe 
rous and nonferrous metallurgy. In 
1930 he joined the Detroit Electric 
Furnace Co. as foundry engineer, re 
signing that position to become con 
nected with the Carondelet Co. His 
work will be in the development and 
sales of electric furnace iron castings 
for special applications, a_ field” in 
which that.foundry has been «engaged 
during the past 5 years. 

. + . 


L. J. Wisk, new chairman of the 
Chicago chapter, American Foundry- 
men's association, is manager of re- 
search and development for the Chi- 
caso Malleable Castings Co. and its 
affiliate, Allied Steel Castings Co., 


Chieago. as well as assistant 


sales 
manager of both companies. Mr. 
Wise was graduated from Washing 
ton university, St. Louis, in 1922 with 
the degree of bachelor of science in 
chemical engineering From 1922 to 
1924 he was assistant plant metallur- 
gist for the National Malleable & 
Steel Castings Co., East St, Louis, IIl1., 
and for the following two years was 
chief chemist and metallurgist for 
the Muncie Malleable Foundry Co., 
Muneie, Ind. 

Following two years’ association 
with the Terre Haute Malleable & 
Mfg. Co., Terre Haute, Ind., Mr 
Wise went to Chicago with the Chi- 
cago Malleable Castings Co. as met- 
ellureist in charge of the laboratory 
nad annealing departments In 1930 


he was made general foreman in 
charge of hard iron cleaning, anneal- 
ing, finishing and shipping depart- 
ments, in addition to the laboratory 


Three 


charge of sales development work in 


years later he was given 
cluding new uses for malleable iron 
He has held his present position since 
April 1, 1935 
. . ° 

Frev L. Rigcin has succeeded O. B 
MvtrLLeR as president of the Mueller 
Huron, Mich. Mr. 
Riggin has been associated closely 
with Mr. 
having 


Brass Co., Port 
Mueller for many years, 
started with the original 
Mueller company in Decatur, {1l., 32 
years ago, When the present company 
was established at Port Huron in 
1917, he took over active direction 
of sales and some time ago was 
chosen executive vice president. of 
the company. 
+ 7 . 


Hurron H. Hatey, Raueu J. Horeu 
INSON, HOWARD LUNGREN and WILLIAM 
formed Hutton H 
Haley and Associates, Detroit The 
organization will represent exclusively 
in Michigan the lines of equipment ot 
the American Foundry Equipment Co.; 
Bryant Machinery & Engineering Co.; 
Howell Industrial Truck Co.; Milwau 
kee Foundry Equipment Co.; Aerovent 
Ajax Flexible Coupling Co 
New York 


BLeiL, recently 


Fan Co.; 
and the Eastern Corp.. 
. > . 

A. C. Fievcpner, chief engineer, ex 


periment stations division, United 
States bureau of mines, Washington 


(Continued on page 42) 
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No. 110-J 
Portable Jolt 
Squeeser 





No. 110-JS 
Sand Straddler 
Jolt Squeeser 


A SPO line of Jolt Squeezer Molding 
Machines with 10-inch squeeze cylinder 
diameter which meets the most exacting 
foundry operating conditions. 


No. 110-PJ 
Stationary Jolt 
Squeeser 





Flexibility in handling a large range of flask 
sizes, ease of operation, durable con- 
struction and simplicity of design is your 
assurance of higher mold production at 
lower cost. 


Without obligation SPO engineers will be 
—" glad to call and discuss your molding ma- 
{ = i2 chine requirements. 


SPO Incorporated 


Manufacturers of a Complete Line of Molding Machines and Vibrators 


EAST 61st STI. AND WATERMAN AVE., CLEVELAND, O. 
* 


Your equipment dollars go further and come back quicker with SPO molding machines. 
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(Continued from page 40) 
was elected president of the Ameri 
can Society for Testing Materials at 
the annual meeting, Following his 
graduation in chemical engineering 
from Ohio State university in 1906, 
and a short apprenticeship with the 
Denver Gas & Electric Co., Mr. Field 
ner became fuel chemist in the 
United States Geological Survey at 
Pittsburgh. In 1910, when this work 
was transferred to the newly-created 
bureau of mines, he was placed in 
charge of the fuels chemical labora- 
tory and later of the gas investiga- 
tions laboratory. During the war, Mr 
Fieldner was active in various types 
of development work. In 1927 he 
was placed in his present position 
He is an active member of numerous 





A. C. Fieldner 


societies and institutes and recently 

was honored with a doctor of science 

degree at the University of Alabama 
J * o 

James F. Kemp has been appointed 
purchasing agent for the Pittsburgh 
Steel Foundry Corp., Glassport, Pa 
He succeeds J. B. WILson. 

* e o 

BENJAMIN D. Brown, formerly trea 
surer of Albion Malleable Iron Co., 
Albion, Mich., has been elected presi 
dent in addition to his duties as 
treasurer. Mr. Brown fills the va 
cancy caused by the death last eb 
ruary of H. B. Parker, president and 
general manager of the company. 

+ . . 

J. Herworru, M.P., (see page 76) 
elected junior vice-president of the 
Institute of British Foundrymen at 
the Glasgow conference on June 9 
began his career at 10 years of age, 
in a _ textile factory in Bradford, 
Yorkshire, At the age of 15 he went 
as an engineering apprentice to the 
firm of Thornton & Crebbin, of Brad- 
ford. Sometime later he was ap- 
pointed manager of the firm of E. P. 
Grandage (Tools), Ltd., of which 
firm he remained the general man- 





uger for a _ period of 12 
Throughout the years during which 
he started his industrial career, he 


years. 


attended night schools up to the 
age of 24, 

After relinquishing his 
with Kk. P. Grandage (Tools), Ltd., 
Mr Hepworth 
with his father, who was one of the 
founders of the firm of Hepworth 
& Grandage, Ltd., Bradford, manu- 
facturers of pistons, piston rings, and 


position 


became associated 


valve makers and ironfounders. 

In 1931, Mr, Hepworth put up as 
eandidate for parliament and was 
elected in Bradford the constit 
uency in which he was born. He was 
again elected in 1935. In the mean- 
time, he retired from the firm of 
Hepworth & Grandage, Ltd., as man- 
aging director, in 1933, and he is 
now chairman and managing director 
of the Bradford Piston & P-ston Ring 
Co.. Lite 

+ + + 


Vieror U. Leisuer has retired, after 
37 years service, from the employ ol 
the T. B. Wood's Sons Co., Cham- 
bersburg, Pa A 
shops, he was in charge of the foun 


foreman in the 


dries and pattern works. Mr. Leish 
er recently was presented wita a gold 
Elgin pocket watch by the men of the 
departments under his charge. 

« + ¢ 


Sot EINSTEIN has been elected a vice 
president of the Cincinnati Milling 
Machine Co., Cincinnati. He started 
with the company in 1903 as a tracer 
sjecoming next a detailer and designer, 
Mr. Einstein rose steadily until he 
reached the position of chief engineer, 
which he has occupied since 1920. His 
new work is principally concerned 
with special engineering and patent 
matters. 

J . * 


CuarRLtes P. Knuprer has been ap 
pointed general sales manager of the 
Carborundum Co. and will be located 
in Niagara Falls, N. Y., main location 
of the company’s plant, sales and ex- 


ecutive offices. Mr. Knupfer repre- 





Charles P. Knupfer 





sented the Carborundum Co. for 
many years as continental sales man- 
ager in Europe. 

. . + 


C. Q. Swenson has been appointed 
Michigan representative by the Michi- 
ana Products Corp., Michigan City, 
Ind., in the Detroit and Michigan 
territories. His offices are at 2842 
West Grand boulevard, Detroit. 

. J * 

T. G. DeturipGre, Manager of the re 
search and development department 
of Atlantic Refining Co., Philadel- 
phia, was elected vice president of 
the A. S. T. M. at the annual meet- 
ing. Mr. Delbridge was instructor in 
chemistry at Cornell university from 





T. G. Delbridge 


1904 to 1909 when he became chem- 
ist for Atlantic Refining Co. 
that time he has become assistant 
superintendent, chief chemist, assist- 
ant plant manager and manager, his 
present position. He has contributed 
especially to developments in distil- 
lation methods, solvent refining, wax 
manufacturing and methods of test- 
ing. He has been active on commit- 
tees of the A. S. T. M. for several 
years. Mr. Delbridge is a member of 
the Franklin institute, American Pe- 
troleum institute and the British In- 
stitute of Petroleum Technologists. 
He has written extensively on petro- 
leum refining subjects 


Since 


° ° * 


Cart J. Eserty has been appointed 
Detroit representative of the Newark 
Wire Cloth Co., Newark, N. J. Mr. 
Eberly’s address is 2-251 
Motors building 


General 


. . 7 
R. E. Brown has been appointed 
district 
San Francisco 


manager of the company’s 
office Mr. 
joined the organization in 1920 soon 


Brown 


after his graduation from Lehigh uni- 
versity, and for the past 11 years he 
has been engaged in the sale of ferro- 
alloys and metallurgical work on the 
Pacific Coast. 
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No. 284 Davenport No. 103 Jolt Squeeser 
With Hand Clamps 


No. 28A 
DAVENPORT JOLT ROLLOVER DRAW 
With Air Clamps and Roll-off Device 


Entirely air operated, mold completely finished 
without operator leaving the control column. 





350 TON MILWAUKEE 
BRIQUETTING PRESS 


Conserve cast iron borings 
and get better metal control 
by briquetting. 








EQUIPMENT COMPANY 


WISCONSIN CABLE ADDRESS ‘“‘MILMOLDCO”’ 
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Eighth Installment 


Problem 17 


EQUIRED the time needed for a casting 1000 centi 

meters long (40 inches), 200 centimeters (8 inches) 

wide at one end and 250 centimeters (10 inches) 
wide at the other, 5 centimeters (2 inches) thick, made 
in a sand mold, to cool 100 degrees Cent. (180 degrees 
Fahr.) from a pouring temperature 1200 degrees Cent. (2190 
degrees Fahr.) above room temperature. There is 10 centi- 
meters (4 inches) of sand below the casting, 15 centimeters 
(6 inches) above. The mold is 1100 centimeters (44 inches) 
long and 350 centimeters (14 inches) wide. 

It is assumed that the casting remains always uniform 
in temperature, that the amount cf heat absorbed by the 
sand itself is negligible and heat is assumed to travel 
only perpendicularly to the mold surface. All temperatures 
are measured above room temperature. To obtain ther- 
mometer temperatures the temperature of the rcom mus 
be added to any temperature. 

Consider first the cooling rate had the sand thicknes: 
been unity (1 centimeter) all over. If the temperatur: 
of the metal be @ the number of heat units conducted out- 
ward in unit time per unit area would have been 6k where 
k is the conductivity of sand taken from tables as about 
0.0049. The surface area of the entire casting would be 

200 + 250 
2 « 1000 X +5 X 200 + 5 X 250 + 2 X 5 


9 
“ 


V 1000?+ 25°". This area is 462,253 square centimeters so that 
the heat conducted away per unit of time would have been 
(462,253 X< 0.0037) @ calories per second or 2265 calor-es pei 
second. 

250+ 200 


Now the volume of the casting is 1000 > . xX 5or 


1,125,000 cubic centimeters, and its weight is 1,125,000 po 
grams where p is the density of the particular metal in- 
volved. If c is the specific heat of this metal, then the 
change of heat content accompanying a change of tem- 
perature of 1 degree Cent. would be 1,125,000 pc, and the 
change of temperature accompanying a change of heat con- 
tent of 2265 calories would be 
2,265 0.002 
1,125,000 pc ~ degrees (very nearly) 

and the cooling rate of this casting would have been 


— @ degrees (Cent.) per second. At the moment when 
pr 

the mold is filled @=—@, would be 1200 and the cooling rate 

would be at degrees Cent./second and it will of course 

decrease as the casting cools. We have earlier in these 


Footnote references will be found at the end of this installment Starting 


on page 50 


46 


discussions found that for a cooling rate proportional to 
temperature the relation 


log at 
” 
0.002 
exists. In our problem a is » % 1200 and 
pc 
t ow TO 1100 degrees, 
hence 
lle 0.002 
2 
log. 1200 pr ‘ 
0.002 
0.08701 — t 
pr 
and 
t 13.5 pc 


Thus far, for a casting surrounded by 1 centimeter of 
sand, the calculation has not concerned jtself with mold 
dimensions. The rate of surface to volume of the casting is 
462253 

or 0.411. 


1125000 


Remembering now that the cooling rate is inversely as 
the sand thickness, we find that the upper surface of the 
casting covered by 15 centimeters of sand instead of 1 
centimeter, will cool only 1/15 as fast as it would if the 
layer had been 1 centimeter thick. We could have obtained 
the same amount of cooling as will exist through 15 centi- 
meters of sand by insulating 14/15 of the surface and cov- 
ering 1/15 with a layer of sand 1 centimeter thick. In 
this way we may compute the equivalent cooling area of the 
casting as follows: 

225000 225000 O00 1250 
15 10 5 5 - 
100 «5 54 
1 350 — 250 350 — 200 x 
-(—s— ; 
This becomes 37,990 square centimeters for the equivalent 
cooling surface and the ratio of equ'valent surface to real 
surface is thus 
37990 
. OH O821 
462.253 P 
and the ratio of equivalent cooling surface to volume be- 
comes 0.0821 0.411 0.3374. The casting cools only 0.0821 
times as fast as it did before and the cooling time for 100 
degrees Cent., which varies inversely 2s the cooling rate, is 
43.5 
0.0821 


-_ 
pc voll pe 


It is a simple application of the same reasoning to 
conclude that the time required for a casting to freeze, 
after having cooled to the freezing point also is measured 
by a similar constant except that the latent heat of fusion 
takes the place of specific heat. The freezing time thus be 
comes inversely proportional to the product of density and 


(Continued on page 48) 
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PRACKELSBERG HIGH SPOTS Another automotive foundry has adopted the Brackelsberg 


- 4 ; cr . . *gs ; . e eangtar " . wt o 
idk eaeedl tounpatdtuven, rotating furnace for its new plant (recently put into opera 


2850°F. or higher, depending tion), melting gray iron. 
upon refractories used. 


- The furnaces shown above are being used for special 
; : analyses such as cam shaft iron, brake drum iron, clutch 
ow Fuel Cost— : 


Half the cost of coke in a cupola plate iron, fly wheel iron, ete. 

or coal in an air furnace, and only 

a fraction of the cost of electric 

power. provision is made to reverse furnaces. Side tapping facili- 
e 

lose. Metallurgical Control over a . 

wide range. Furnaces are furnished with replaceable nose pieces on 
» 

lexibility—3 to 12 heats a day, each 

one of different analysis if desired. 


Note tapping spout on side of the cylindrical shell — 


tates pouring into monorail ladles. 


both front and rear cones. The center line of the furnace 


for pouring into hand ladles is 5°60 above floor line. 


© Let us send you the whole story of the Brackelsberg. 
ow Cost of Power and Labor. Ask for Bulletin 197. 
® WHITING CORPORATION 
Ow Refractory Costs. 15007 Lathrop Avenue, Harvey, Illinois 
e Also Build — 
Electric Traveling Cranes — Cupolas — 
Cupola Chargers—Air Furnaces—Steel 
Converters — Ladies — Quick-Anneal 
Ovens — Tumbling Mills — Dust Filters 


— stokers for Core Oven Firing — 
Rie Bn lina PIONEERS SINCE 1884 









(Continued 


from page 16) 


latent heat of fusion and directly to the ratio of equivalent 
cooling surface to volume. 

upon which to base a rule 
(not for the accurate computation) of 
cooling time and freezing time of a 
follows: 


We have thus set up a basis 
for the estimation 
the cooling rate, 


casting cooling in sand as 

Divide the projected area of each face of the casting on 
the mold surface to which the heat from that face can most 
between the face 


Divide this sum 


readily travel by the distance 
and the surface and add all the quotients. 
casting’s volume. The result is the 
efficient or modulus of cooling rate and all combinations ot 
castings and mold forms having the same modulus cool at 


Call this modulus Z. The cooling rate in a 


average 


by the corrected co 


the same rate. 


sand mold is 


0.00387 Z aA 


(i7) 
pc 
where @ is the temperature abore room temperature and p 
and « are the density and specific heat of the metal. The 
cooling time from @, to @ is given by 
4 
pt log A. 
a5 (18) 
O.0054. Z 
and the freezing time by 
oa 
: (19) 


O.0038T7 Z a, 


where @, is the freezing point. 


This approximation yields values which are in error in 


the sense that actual cooling will be more rapid than that 


estimated. We have neglected the conductivity of those 
portions of the mold at the corners and edges which als) 


cool the casting. There is another source of error especia!|) 


at the beginning of pouring because the heat capacity o: 
thick sand layers is not negligible. More complex methods 
of estimation could be suggested which would in part can- 
cel these errors but considering the many other uncer- 
tainties in arriving at the data this is deemed a needless 


refinement 


irregular castings it becomes difficult to judge 


For very 
just what paths the escaping heat may take and the pre- 
cision grows constantly less®. To the extent that thes? 


des gn an adequate 
following considera 
and Z, that foi 
feeder shall not 
has frozen, 


accurate one might 
feeder for a given casting on the 
tions: If Z, is the coefficient for the feeder 
the casting, then in that the 


solidified at all by the time the casting 


estimations are 


order have 


a ” 
pr log 
4, #,, ol, 


0.0087 Z, < 0.00387 Z 0.0037 Zo# 


pr log, 


which permits by substitution of Known values for p, c, 4, 
é, and Z, the calculation of a maximum value of Z, by sub- 
stituting the equality for the inequality of the 
previous expression. Also obviously the volume of the feed 
er must be at least equal to the contraction of the volume 


liquid at @, to solid at @,. 


sign of 


of the casting from 


these considerations it is possible to calculate 


a feeder of given proportions will completely feed 
its coefficient, Z. 


From 
whether 


a given casting even though may not be 


so small as to keep it completely liquid until the casting 
is completely frozen. 
“ 
pt log a 
One may evaluate the expression 0.0037 Z for the 
feeder and thus find the t'me when the feeder begins to 


So that the feeder may function as such this must 
than the time required for the casting to begin 
to freeze. By deducting from the time feede 
begins to freeze the time when the 
freeze one obtains the time during which the casting has been 


freeze 
be greater 
when the 


casting begins to 


1S 





from 


solidifying. The ratio of this time to that calculated 


ol 


0.0037 Z whi 


represents the proportion of the casting 
has frozen since equal amounts of heat leave the casting i: 
equal times during freezing. 

that we solid 


expansion on 


Assuming 
metal, the 


have data as to the density of 
melting and the coefficient o 
expansion of the liquid cbviously we can calculate what 
contraction of volume has taken place when the liquid 
metal, which originally filled the mold (feeder and casting), 
has cooled throughout to the melting point and frozen t) 
the extent indicated by the preceding calculation. The leve} 
of liquid in the feeder dropped by an emount equivalent to 
volume, remaining level, 





this change of the surface 
We now abandon all considerations of the original dimen- 


sions and center our attention upon a volume, V, of liquid 


remaining in the casting and a feeder filled to a height. 
H, (less than its full height) with liquid metal all at the 


freezing point. We may calculate the rate at which tl 
liquid metal surface will sink in the feeder An expressior 
will be found indicating that the Cepression of the liquid 


level originally at height, H, in the feeder is at time, f, 
Zz.3 Z.\ ol. 0.0037 0-Z.t 

ZA log a (20) 
Time is counted from the moment when the feeder begin 
to freeze. We are not interested in any events after the 


casting has frozen solid. 
The casting freezes solid 
moment of pouring). 
ol, 0 
0.0037 ZA p- log 


in time (counting now from the 


V.008T Z 


the feeder begins to freeze in time 





and 


“ 


p loa 
“ 


OUST Z 


hence the longest time counting from the moment the feed 


er begins to freeze which js of interest to us is 


“ ” 
ol pe log. “ pe log ” 
O.0037 Z_ #4 O.O008T7T Z 0.00387 Z f 
If we substitute this value of t in (20) we may calculate 
how far the liquid surface has fallen whcn the casting has 


this surface must not have sunk into the 
this calculated value of hk 


casting. 


frozen and since 
casting, H 
to prevent a 


must be as great as 
pull into the 

Note that we here assume that the casting 
are each of uniform temperature within 
they need not be of the same temperature. This may be 
due mainly in practice to the very usual custom of hav- 
ing the feeder communicate with the casting by a 


and feede: 
themselves but 


a7 
moUutTA 


of smaller cross section than the feeder or casting This 
subject will be dealt with more fully late 
If, in the preceding discussion, we desire to find the 


siz» of feeder we must compute the cooling co 
efficient for a variety of diameters and heights. 
which sufficient and from a _ table 
heights and cross sections compute the volumes and locat 


the minimum, 


minimum 
determin 


heights are oft usable 


The uncertainty in this whole consists 


of the determination of the cooling rate coefficients for ir 


greatest precess 


even rather simple combinations of forms it becomes 
matter of pure guess work to arrive at the path taken 
through the mold material by the heat flow from eac 


unit of surface. Cecnsider, for example, a rectangular flat 
plate cast horizontally in a mold. It may not be very ras 
that the heat flows substantially all in line 


angles to the mold sur 


to suppose 
plate’s surfaces and to the 


But suppose row 


right 


faces parallel thereto. that we set on the 


(Continued on page 50) 
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INTERNATIONAL 
Type LJSD 
Double Head 
JOLT SQUEEZER 


eliminates Hand Peening 





We build 

65—Standard Types of machines for 
Castings 

14—Standard Types of machines for 
Cores 

Many Special Types of machines 
for work of unusual nature 


INTERNATIONAL 


MOLDING MACHINE CO. 
2608-2624 W. 16th St., Chicago, Ill. 









































INTERNATIONAL 


Type RES 
Jolt, Squeeze 
Rollover Draw 

Machine 


for High Production Work 


The entire machine is 


ABOVE the floor line 


The mold is squeezed and 
clamped BEFORE being 
rolled over, consequently the 
flask cannot drop away from 
the pattern plate. 


Write for 


Circular No. 136 
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(Continued from page 


feeder extending 
vertica! 


middle of the surfece a cylindrical 
through the The from the 
surface must pass out through the mold either in horizontal 


uppel 


cope heat feeder'’s 


lines to the mold’s sides which may be far distant er in 
inclined lines leading to the mold’s upper surface. In any 
event they come into conflict with the vertical flow of heat 
from the casting through the cope and who can say where 


the resulting heat currents will flow? 
It seems that this problem can be solved for the present 
purpose only by a series of experiments on a considerable 


variety of forms and sizes of castings (feeders included) ina 





time elapsing between the beginning and end of freezing 
in terms of a metal’s density, latent heat of fusion and 
melting point and of the coefficient Z. 

It therefore we pour a given casting around a thermo- 
couple suitably placed in the mold and observe the time 
during which the temperature remains constant at the 
freezing point for a metal of known properties we have 
a means of determining Z for the several parts of an as- 
sembly of castings «nd feeders. The changes of Z accom- 
panying various experimental changes, say in the size and 


location of 
furnish 


provement 


the feeder 
an experimental 


in our abil 


the preceding illustration, would 
foundation for at least some im- 
ity to estimate the paths of heat flow 


in 


variet sizes Suc ‘ i ati ig g ’ A tmi 
iriety of mold sizes. ; uch experimentation might give and hence Z in similar cases. 
empiric rules for computing the probable values of Z. Be 
it observed that we have developed an expression for the (To Be Concluded) 
The quantity under the square root sien is the length of the edge OO3T Ar _ 
of the casting, greater than that of the casting because the latter tapers : ‘ (2 “pl Zt ) 
in width ales 
“The sign is negative for time increases as temperature decreases, but since the change of volume of metal is made up by a fall in the 
the formula is for a heating rate of a so that a is negative for a cool- surface of the liquid we may say that dv adh whence 
ing rate. OORT Ay a ; 
“In the last term 1000 is the length of the casting measured parallel a dh (2, \ 41 Vi)hdt 
to the length of the mold Since the heat flow is perpendicular to the 7 
mold surface, we measure not the true length, 1000.3, of the edge but i} y| 0087 4 ez, % #. Ved 
the length of its projection on the mold edge The denominator is the an } - 
average thickness of the sand along the edges 
“It sometimes is convenient to consider that the heat travels from 00! Z / | 
curved casting surfaces to the mold surface along lines normal to the ‘ , / : \ a 
casting surface and to solve for the mean cross section and mean length 
of the path by polar co-ordinates. This treatment is considered mathe- ite - . d: 
. 0037 47¢4Z, \ Z, V+) 
matically beyond the scope of the present method of treatment although fipl 0037 or Z, t) 
it should offer no difficulty at least in the simpler cases, to those who = : = , 
have been adequately instructed in the calculus. but d A (pL -0.0037 #7 Z, t) 0.009 « Z, A dt hence 
- ag metal freezing in an infinitesimal time, dt, in the casting is 0.0037 47 (Z, V Z.V-) eo’ 1(o0 L—0.0037 67 Z, t) 
0.0037 Zo Ar dh - - - 
/ V. dt and in the feeder 0.0037 67 Z, A A(p L-—0.0037 67 Z, t) 
pl, 0.0087 £ > Z,. V1) F a 
° , oge Alpol 0.00387 6+ Zt) 
h “—— ZA eee 
when 1} and } are the respective volumes of casting and feeder The , Zz, Zz. ee ae Z.t)41 
shrinkage due to freezing in any infinitesimal time, df, i ZA 
ae 0.0037 #1 (Z, ¥ = a Ay which must be zero when t—0 hence 
on Z.Vs—2Z,1 
where is the coefficient of contraction on freezing Since one may 7 - Za oge Apl 
ordinarily assume a feeder to cool mainly from its vertical surfaces, we i 
may get an expression for the rate at which the feeder freezes by say- and 
ing that if A be the (supposedly uniform) horizontal cross section of Z3V: Z, 1 P . 
the feedir and da the decrease in area h . ZA loge Alp LOM (Zt) loge Ap L) 
OORT Ar : 
2. Z, dt 2.V.—2Z,V:. L 0.0037 47 Zt 
A od, Ode r 
whence the area, a, at time, ¢, is Z,A P Ss 
. . . 
“hi organie binder, added for sand PL]. é " 
Chicago Chapter a and Philadelphia 
used in molds for castings of 1 
- ~ . 
¥ ¥ : ; ' S ¢ over cleaning system ‘ » : y 
Of A. F. A Elects Officers — Pounds and ov meee , Chapter Holds Outing 
is employed in removing fines from 
Dee D. Cameron. Pratt & Letch the sand Members of the Metropolitan Phil- 
worth Co., Buffalo, was the principal Annual election of officers was adelphia Chapter of the American 
speaker at the last monthly meeting held at the June meeting. L. J. Wise, Foundrymen’s association, business 
of the 1935-1936 season of the Chi Chicago Malleable Castings Co., was associates and friends held their first 
cago Chapter, American Foundry named to succeed James Thomson, annual chapter outing on June 12 at 


men’s association, held June 15. Mr. Continental Roll & Steel Foundry 
Cameron's talk on “Foundry Prac Co., as chairman. Other officers 
tice’’ was concerned principally with chosen were: Vice chairman, H. W. 
the subject of sand. Johnson, Greenlee Foundry Co.; sec 

The speaker outlined the practice retary, F. B. O'Neil, Western Found 
followed in his foundry in_ the ry Co.; treasurer, C. C. Kawin, Chas 
preparation of sand for steel cast C. Kawin Co. The following new di 
ings, indicating that synthetic sand rectors were named: W. C. Packard, 
was preferred to naturally bonded National Engineering Co.; C. O 


material. Advantage of round grain Thieme, H 


Kramer & 
Thomson; and C. E. Westover, Burn 


Co.; 


James 


sand over angular shapes in obtain- 

ing the desired permeability was il- side Steel Foundry Co. 

lustrated by slides showing the ar- Meetings of the Chicago chapter 

rangement of these different types of will be resumed the fall. The an 

grain nual outing and golf tournament hus 
A typical sand mixture was given been set for Sept. 12 at Lincoln- 

for small castings. This consisted of shire country club, with T. J. Mag- 

the addition of 8 quarts of fireclay nuson, J. S. MeCormick Co., chair- 


and 1% gallons of organic binder to 
20 cubic feet of straight green sand in charge of the 
Molasses water, but no additional sented on that 


to t 


occasion 


man of the entertainment committee 
program 


de pre- 


the Whitemarsh Valley country club, 
Philadeiphia. 

Stanley Kirn led the 
against the supplymen 
Floyd Goodfellow in a baseball game, 
played, 
and re- 


foundrymen 
captained by 
were 


rounds of golf 


courts 


several 


the quoit were open 


freshments were served in the after- 
noon. The program for the evening 
inciuded dinner, music and singing 


and entertainment following the din- 


ner, 


Foundrymen Entertained 


The Connecticut Nonferrous Foun- 
drymen's association held its annual 
entertainment at the Hollywood inn, 
Conn., June 16. The pro- 
12 vaudeville acts. 


Ansonia, 
gram included 


1936 


July, 


Tue Founpry 























ADLE additions of ferromanganese 
to increase the manganese content 
of regular malleable cast iron to 1 pet 
cent or more, and of 1 pet 
vill retard graphitization during heat 
the 


cent copper 
result in 
malleable 


700000 


treatment, ana 
tion of pearliti 
strength of 


Vik ld 


iron with a 
pounds pet! 


-* 
53,006 


tensile 


square inch, a noint of 


pounds per square inch, and an elonga 


tion of 7 per cent in 2 inches. 


° ° 


For lining the ladles, a large gray 
iron foundry favors a cemposition 
made up of 2 parts pulverized fire 
brickbats, 2 parts old molding sand 
and 1 part fire clay. The mixture is 
moistened slightly with water and 
passed through a muller. The old 
lining is knocked out and the new 
material is rammed against the bot- 
tom and sides to a thickness of ap- 


proximately 2 inches. The mixture 
is built around the wall by hand and 
then rammed quite hard with a piece 
2-inch 2 feet in 
The result is a smooth, hard 


of 2 x stick about 
length 
lining 


Service 


which remains in constant 


for about a week 


. . + 
Substitution of 0.5 to 5.5 


for a 


the as 


per cens 
corresponcing amount of 


copper, 10 pel 


nickel 
n mm 
cent tin, and 2 per cent zine alloy 
found to excellent 
position for catenary clamps and othe 
the 


per cent 


has 
com- 


heen Live an 


wire Sus 


overhead 
Eastern electri- 


irts used in 


pension systems on an 


hed railroad The allov shows a ten- 

le strength of 5,000) pounds per 

juare inch and an elongation of 40 

er cent as well as better resistance 

» corrosion under the salt spray test 
. . ” 


, Hie iccompanving illustration 


shows a drv sand core gate de 
ned originally for use on thin flat 
ites and other castings of a similar 
inete It is an adaptation of the 


ger cate employed extensively in 


ovenlate foundries It may be placed 
any position in the mold, in addi 
on to the usual position on top 3N 
ng away any desired portion neat 
e bottom, that part of the core may 


fitted snugly to uneven contour of 


1936 


July, 


HE FouNprRyY 


produc- 


"Mee iG PAG 


i baby hen 


a 


. . AT SHORT RANGE 


Als« 
the 
increased In 
the 
poured ts 


“u pattern, 
the bottom, 
may be 


by filing away part ot 
the 


core 


size ot 
the 
top of the gate 


1% x 


illustration 
the metal is 


in the 
where 


Top, front and side views of core cate 


and pourirg basin 
inches. Kach of the three small open 
ings in the bottom, that is the part ad 


measures e X Jeo 


joining the pattern, 


inch. The design may be adapted to 
provide any desired size openings 
. ¢ . 

An excellent composition for cen 
trifugal pump casings for handling 
sands, clays, etec., is made with a 
4) per cent steel scrap mixture, and 
containing 0.80 to 1.0 per cent sili 
con; 0.60 to OSU per cent mangan 
ese; 0.20 per cent maximum phos 
phorus; 1.75 to 2.0 per cent nickel, 
and 6.50 to 0.70 per cent chromium 

o ° o 


that the 


casting 18 


Investigation indicates 


thickness of section of a 


not as great a factor in determining 
the structure as is the composition 
of the metal, the degree of superheat, 
pouring temperature, length of time 
the metal is held above the critical 
superheating temperature, and the 
cooling rate after it has been cast 


opening 


shown 


ECESSITY of 
sound 


naequate 


Fecure castings is clea ly 


illustrated in the case of automobilk 


Wheel hubs and brake drums cast in 
tegrally. In one foundry the casting 
re made two-up, and while the pai 


of castings weigh only 30 pounds, the 


oss weight of castings ites and 


evs is 65 


pounds, 


. 7 


oauuce 


Eneglish 
adopted strontianite or sty 


German and steel pn 


have mtiun 


carbonate to aid in desulphurization 
us it acts as a flux or thinning agent, 
producing for long periods of time 
highly fluid, strongly basic slag It 
aid to be more effective than fluo 
spear and does not attack the linins 
The usual practice is to add stron 
tianite equal in weight to 1 or 1: 
per cent of the charge as soon as the 
latter is melted, One example cited 
showed an open hearth heat to con 
tain O.072 per cent sulphur and 0.250 
per cent phosphorus on the first anal 
sis An hour later strontianite w 
udded, and two hours after that addi 
tion the sulphur was 0.027 per cent 
and the phosphorus, 0.056 pr cent 
Final analysis of the heat was 0.0 
per cent sulphur and O50 pv ol 
rhosphorus 
° ° + 

Some steel foundry operato have 
observed that use of high temp ture 
cement in place of ordinary fireclay 
for laying brick in ladles has resulted 
in as much as 10 per cent increase i 
ladle lining life, and also has reduced 


fireclay-type inclusions in the steel 


In making a certain type of casting 


French foundry encountered consid 
erabl trouble due to impuritic col 
bectins it a specified point hich ‘ 


sulted from the peculia shape or the 


Col Difficulties were iid to be ove 

come Sv treating the cores with mix 
ture of powdered aluminum and lin 
seed oil Liberation of heat throug! 
the combustion of the alumiaum 
caused the metal to be more fluid and 
facilitated the egress of impurities 

The aluminum also acted as a deox 
idizer and prevented pinholes Appli 


cation of the coating is patented 


{ iis 
peearili, i 


; 


Clewing foundry Developments 




















Just like a feather in the breeze 


ELL, Sir’’ said Bill the other 

night as he stretched out in 

an easy chair and cocked his 
long feet lazily on the veranda rail 
ing “ 'Tis really wonderful how eas 
ily a man can change his mind. Here 
a month or two ago | was envying 
those people who live on the equa- 
torial belt of the earth's surface 
where clothing practically is un 
known. The only artificial fire they 
see from one year's end to the other 
is a handful of charcoal employed to 
cook a special dish maybe once or 
twice a year when the mother-in-law 
comes on a visit, After the first cer- 
emonial meal the old lady has to for- 
age for herself the same as the 
others. Members of the family lie 
around in the sun all day, perspiring 
and happy and everything is okie- 
doke. 

“Tonight the idea positively is re 
volting. Speaking conservatively 
and with due regard for the beauti 
ful virtue of truth, I estimate that I 
lost at least one imperial gallon of 
sweat today. Iam not one to become 
unduly alarmed, but if this hot wea 
ther continues and the dehydration 
process proceeds in corresponding ra- 
tio I will have to put lead soles on 
the shoes, or hang a few pieces of pig 
iron around my waist to prevent the 
first moderate breeze from blowing 
m6 into the lake, That would be a 
fine windup for a long and useful 
life. The only consoling feature is 
that I probably would get my name 
mis-spelled—in the paper.”’ 

Business of holding up both hands 
and reading imaginary newspaper. 

Claims He Is Too Light To Sink 
Man Blown Offshore in High Wind 
Fishing tug Annie C., cruising off the 
breakwater this morning found the 
allegedly lightest man in town skat- 
ing around the surface of the water 
like one of these here now water 
beetles. Taken aboard and weighed 
on the fish scale he tipped the beam 
at 47 pounds with both shoes filled 
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The Adventicres of 
BILL 


with water Captain of tug. states 
this is the most remarkable creature 
ever drawn over the side of his boat. 


Man and boy he has cruised the 


Great Lakes for nigh onto forty year 
and in that time has hooked some 
queer fish, but this personification of 
an elongated shredded wheat biscuit 
has him goggling. Thin man has ex 
traordinary theory to account for 
condition, Says 

“If you ask my opinion” I inter 
rupted ‘“‘you won't of course, but il 
you ask my opinion, | think you have 
said about one and one half times 
too much already. Mind you I am 
not wishing you any harm, but i! 
that hypothetical tug captain ever 
does pull you aboard with a boat 
hook you had better can the chatte1 
and lie low Short tempered lads 
these tug boat boys. Men of few 
words. Irritate ‘em just a trifle and 
over you go, Plop!”’ 

“‘As I was saying” Bill continued, 
calmly ignoring this well meant bit 
of advice “I no longer envy the boys 
who have nothing to do but lie under 
a burning sun until one side is thor 
oughly tanned and then roll over to 
tan the other side My ambition at 








> 
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Birds of a feather or something 


By PAT DWYER 


the moment is to join an expeditior 
headed in the general direction of 
either the south or the north pole 
North for choice, since it is the near 
er of the two. I knew a fellow who 
went up there one time with Peary 
and he speaks very highly of the 
quality and particularly of the un 
limited quantity of the ice Very 
tranquil and refreshing, | imagine 
on a moonlight night to stretch ou 
in a hollow in a block of ice, liste 
to the seals and walruses barking 
playfully, and watch the great stars 
wheeling across the sky. You don't 
happen to know if Admiral Byrd o1 
any other of these exploring chaps is 


> 


preparing for another dash, do you 

“‘No”’ I admitted “The north and 
south pole exploring business seems 
to be at a standstill since the boys 
brought back word there is nothing 
there worth lifting, no mineral rights 
worth exploiting, no land which 
could be divided into town lots and 
no population worth ousting to make 
room for colonists and civilization 
Unlimited supply of ice is still there 
but up to the present no inventive 
genius has discovered a method for 
placing this material at the disposal 
of mankind. Too long a haul for the 
iceman, Since you have the explor 
ing bee in your bonnet, why do you 
not join the American Foundrymen’s 
association Expeditionary Force sail 
ing from New York about the last of 
August. See France, Switzerland and 
Germany and hobnob with foundry 
men from al! over Europe at the In 
ternational Foundry 
Duesseldorf?" 

“Well” said Bill “I'll tell you. I was 
kind of toying with the idea. At one 
time or another I have worked wit! 
molders who learned the trade ir 
Europe. In recent years I have met 
some of the brass hats doing somé 
touring on this side. Excellent meé 
chanics and all ‘round stout fell 
who spoke better English in many i! 


Congress in 


stances, than some of native sor 
born right here in this great e plur 
ibus unum United States of America 


(Concluded on page 56) 
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“What will prevent hard spots’? 
‘*How can machinability be improved”? 


“What type of mix will produce iron to 


meet close Brinell hardness specifications’) 
‘How can I get rid of porous spots”? 


The Globe Iron Company daily is helping 
foundrymen find the answer to these and 


similar questions. 


More than fifty years of accumulated 
experience with problems of the foundry 
industry is available to users of Globe 


Products. 


GLOBE IRON COMPANY 


JACKSON, OHIO 
SILVERIES BESSEMER FERROSILICONS 


**Since 1872°° 
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(Concluded from page 5A) 


I have seen pretty nearly all of this 
country and I certainly should like 
to take a gander over Europe before 
the old boy with the scythe and the 
hour glass takes a swipe at me.” 

‘Here's your chance to take a look 
while the looking is good, The news 
reels on this side show great bodies 
of armed men tramping hither and 
yon, but that need not alarm you in 
a country where soldiering has been 
one of the chief professions from 
time out of mind, Like a bull ina 
pasture armies are harmless if you 
leave them alone. 

“The foundry congress is to be 
staged in Duesseldorf, one of the great 
industrial cities on the storied rivel 
Rhine. Probably no river in the world 
is of more importance to such a great 
number of people. Long before the 
spear head of Caesar’s leathernecks 
pierced the forests of the North, this 
great stream has been the scene ol 
stirring events in the world’s drama 
Since Caesar’s day not a century has 
gone by in which the waters of the 
Rhine have not run red with the 
blood of contending armies Vercin 
retorix, Charlemagne, Tilly, Wallen 
stein, Frederick the Great, Napoleon, 
Bismarck, Moltke are some of th 
names in the long list of warrior: 
who battled along the banks for com 
mand of this great highway, 

“Following the bitter days of the 
"45 when Prinee Charlie's men were 
blown out of Seotland like so many 
leaves before the gale, a band of the 
survivers formed a company and of 
fered their swords and their services 
to one of the then contending armies 
in the vicinity of the Rhine. How 
they stormed and captured an island 
in the river is described by Aytoun 
in one of the most rousing battle 
poems ever written, Never a Scot 
who has read the lines either with or 
without an 
skirling pipes, but has felt his heart 
expand, the short hairs creep on the 


accompaniment of the 


back of his neck, the stinging salt 
tears of emotional eestasy in his eves 
and a wild desire to shout the old 
ringing battle ery of his forefathers.” 

“Hoot mon!” said Bill “It must 
a bin a gey bonny fecht.” 

“Bonny is not the word for it. The 
enemy was a tough outfit The pick 
of the army. 

But never had they faced in field 

So stern a charge before; 

And never had they felt the sweep 
Of Seotland’s broad claymore 
“Yes, my bey, as the 

phrase hath it, 
to town right handsomely in his ac- 
count of that ancient bit of bicker 
ing It might be worth vour while 
to take a look at the place known 
down to this day as the /sland of the 
Scots. 


modern 
brother Aytoun goes 


You cer 
With prac 
tically the entire map of Europe 
turned inside out, plowed under and 


“That's what you think 
tainly are one optimist. 
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remade in the past two decades, it is 
extremely unlikely that a little two 
by four island has retained its orig- 
inal name, I shall not be surprised 
to find that the island now is known 
as No. 3 or possibly tiddlywinks. On 
what evidence do I base this sweep- 
ing conclusion? An island in San 
Francisco bay once known by the son- 
orous Spanish title of Yuerba Buena 

Do you know what the natives call 
it now? Goat Island! The liquid 
Spanish Yerbawayna, is not hard to 
say, but every person says Goat Is- 
land. Then there is an island in the 
Detroit river on which the earls 
French explorers conferred the name 
of Bois Blane on account of the great 
number of white birch trees De- 
troiters run excursions down there 
now on Sundays and holidays. The 
name of the island and the name of 
the boat that takes these merry roi- 
sterers to their destination is Bob 
Lo!” 

“You'll find none of that levity in 
When these solid German 
lads put a long double acting, com- 
pound, articulated, 
name on anything, that name is there 
to stay. 


Germany 


toggle jointed 


“On an island in the river neat 
Bingen is the famous Mouse Tower, 
Mausethurm, 
arch bishop Hatto was attacked and 
eaten by the rats 

*“‘An orchid to the rats” said Bill 
“IT hope they felt no ill effects from 
their hearty meal. 


where the hard hearted 


I remember read 
ing something about that when I 
was a young gossoon, but I had for 
gotten all about it until you sprung 
Stole all the people’s 
grub or sweated the everlasting lif 


it just now. 


out of them in taxes or something 
didn't he? 

‘Bingen on the Rhine! ‘A soldier 
of the Legion lay dying at Algiers, 
there was lack of woman's nursing, 
there was dearth of woman's tears 
But a comrade stood beside him whil« 
his life blood ebbed away and bent 





with pitying glances to hear what 
he might say.’ 

“‘Boy”’ said Bill, his eyes sparkling 
“‘do you remember that one?” 

“T have read it. Written if the 
old memory serves me correctly by a 
lady who signed herself Caroline Nor 
ton. What about it?” 

“Good old Carry. I should like t 
shake her by the hand. I never was 
much of a hand to read poetry of any 
kind, but there is one that got under 
my skin. I had to learn it one time 
for a school exercise, but when the 
time came to spout it from the plat 
form the heart rending pathos of the 
words so affected me that I broke 
down. ‘I never more shall see my 
own, my native land. 
sage and a token to some distant 
friends of mine, for I was born at 
Bingen—-at Bingen on the Rhine.’ 

“He talked of his mother ‘Her 
other sons shall comfort her old age 


Take a mes 


of his father and his father’s sword 
‘And with hung it 
where the bright light used to shine 
on the cottage wall at Bingen— calm 
Bingen on the Rhine.’ ‘Tell my sis 
ter not to weep for me and sob wit} 


boyish love | 


drooping head, when the troops come 
marching home again with glad and 
gallant tread.’ 

‘There's another—-not a siste! 

I dreamed I stood with her and 
saw the yellow sunlight shine on the 
vine clad hills of Bingen—fair Bin 
gen on the Rhine I saw the blue 
Rhine 
seemed to hear the German songs 


sweep along, I heard = or 
we used to sing in chorus sweet and 
clear * * And her little hand lay 
lightly, confidingly in mine, but we'll 
meet no more at Bingen——loved Bin 
gen on the Rhine.’ 

Bill rose to go, “Go ahead he 
said. ‘‘Laugh at the old sentimental 
ist.” 

I did not laugh. I remembered an 
other innocent hearted boy who nev 
er came back to Bingen—-to our Bin 
gen on the Rhine 
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Auf Wiedersehn. He's on his way to Bingen, to Bingen on the Rhine 
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Casting Copper-Silicon Alloys 


(Concluded from page 26) 


possible by pouring rather hot and 
having high sprues either through 
the use of high copes or built-up 
sprues or pouring basins. 

It is also quite important that 
generous fillets be used where the 
gates join the casting and where thin 
sections join heavier sections. 

Inasmuch as copper-silicon alloys, 
when cast under proper conditions 
have a good surface, it is urged that 
small machining allowance be made 
wherever possible to take advantage, 
as is the case with all castings, of 
the hardest and soundest metal on 
the surface or skin. 

In large castings where there is a 
leng cooling period or in castings 
where it is impractical to feed all 
heavier sectioned bosses and lugs, 
chills are of benefit, particularly for 
castings subjected to pressure, The 
use of chills will help to secure pro- 
gressive and uniform freezing to- 
ward the parts being fed. 

The alloys should not be poured at 
a higher temperature than is neces- 
sary for the metal to run satisfac- 
torily. Castings poured at too high 
a temperature are susceptible to sev- 
eral types of defects. The alloy of 
95 per cent copper, 4 per cent sili 
con, 1 per cent manganese begins to 
freeze at approximately 1832 degrees 
Fahr. (1000 degrees Cent.). Large, 
heavy castings of this alloy are 
poured at about 1950 to 2050 de- 
grees Fahr. and _ small, 
tioned castings often are poured ad- 
vantageously as high as 2250 de- 
grees Fahr. 


light-sec- 


Skims Off Glass 


The metal should be poured as 
slowly as is consistent with the run 
ning of the castings being made, es- 
pecially in the case of large castings. 
The slower the pouring, the less lia- 
bility there will be of scruff. For 
large castings, it is advisable to use 
a pouring basin. 

Glass used as a cover during melt- 
ing preferably is skimmed off before 
pouring. This is done best by thick 
ening the glass with a handful of 
silica sand before trying to remove 
it with a skimmer bar. 

Castings are sometimes sandblast- 
ed before and sometimes after the 
removal of sprues, gates, and risers. 
Sprue cutters and band saws are used 
in trimming smal! castings. Hack 
saws, manually operated or power 
driven, and pneumatic chisels are 
used for larger castings. The cast- 
ings may also be wire-brushed, 
pickled, or water-tumbled. Consid- 
erable expense often can be saved 
by a study of the most suitable saws 
and other equipment used in clean- 
ing. 

Copper-silicon alloys are readily 
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machinable where the correct proce 
dure is followed, and a good lubri- 
cant is used. Where a refrigerant- 
base oil is employed, the work must 
rot be allowed to stand around any 
Ienger than necessary after machin- 
ing to avoid staining. Tools should 
be high-speed steel with cutting an- 
gle similar to that used on brass, ex 
ecpt that turning tools should have 
slight top slope. Carboloy and chro- 
mium plated tools have also been 
used to advantage. The alloys can 
be machined at a speed equal to or 
higher than many alloys of less 
strength and inferior physical prop 
erties. 


Welding Is Employed 


The copper-silicon-manganese al 
loy is readily welded with rods or 
electrodes of copper-silicon-manga 
nese alloy by oxy-acetylene and elec 
tric arc methods. This makes it pos 
sible to join the castings, by weld- 
ing, to other fabricated parts. The 
welding properties have been used 
to advantage by foundrymen in salv- 
aging what would otherwise have re 
sulted in defective or rejected cast 
ings. 

The copper-silicon-manganese al 
loy may be heat treated (annealed) 
at temperatures of approximately 
1500 to 1350 degrees Fahr. and 
quenched to further toughen the 
metal, improve its machining quali- 
ties, remove casting strains from cer 
tain types of castings and increase 
the resistance to pressure. 

The copper-silicon alloys are 
strong, tough, corrosion-resistant al- 
loys having physical properties su- 
perior to the tin bronzes and possess- 
ing the fundamental corrosion resist- 
ance of pure copper. 

The alloy of 95 per cent copper, 4 
per cent silicon, 1 per cent manga- 
nese has approximate physical prop- 
erties as given in Table I. 

The copper-silicon alloys are non- 
rusting and offer excellent resistance 
to corrosion by a large number of 
normally corrosive solutions and 
compounds. However, similar to cop- 
per and all copper-base alloys, they 
are not equally resistant to all cor- 
roding agents or to the same corrod- 
ing agent under all conditions. Cor- 
rosion may be particularly affected 
by the presence of oxidizing agents. 

These alloys have been found of 
special value for resistance to at- 
mospheric corrosion of all types in 
both industrial and marine  loca- 
tions and are also resistant to cor- 
rosion by sea water as well as cor- 
rosive industrial and natural waters, 
to sulphuric and hydrochloric acid 
and many of their salts, to alkalis 
end many of the alkali salts. Good 


resistance is shown to certain organic 
compounds including alcohol, phenol, 
cresol, sugar solutions, fatty acids 
and organic salts. 

The strength and toughness of the 
copper-silicon alloys are used to 
good advantage in castings of the 
type shown in Fig. 2. Many cast- 
irgs requiring such qualities coupled 
with good corrosion resistance have 
been used in sewage disposal equip- 
ment, marine hardware, chemical 
process equipment and other loca- 
tions. Fig. 6 shows a 16-inch gate 
valve weighing 2000 pounds made of 
a copper-silicon alloy. A wide vari 
ety of such valves have found exten- 
sive use in highly corrosive atmos- 
pheres and liquids. 

Fig. 5 illustrates a copper-silicon 
alloy kettle such as used for indus- 
trial plants where a durable and cor- 
rosion-resistant metal is required. 
For making such a piece of equip- 
ment, good casting properties are es- 
sential. Fig. 4, showing a water 
wheel cast from a copper-silicon al- 
loy, is another example of a casting 
requiring a metal which is cast read- 
ily and has good strength and cor- 
rosion resistance. 

Figs. 2, 4, 5, 6 are indicative of 
the variety of uses to which the cop 
per-silicon alloys are adapted. Some 
of the other applications include 
Grain fittings, electrical conduit fit 
tings, and transmission line connec- 
tors. The fluidity of the alloys has 
been used to good advantage in cast- 
ing intricate centrifugal pumps. 

The copper-silicon alloys may be 
expected to find greater use as the 
study and knowledge of their prop 
erties and records become 
more widespread 


service 


Chicago Chapter 
Wins Convention Contest 


Prior to the American Foundry- 
men’s association convention, held in 
Detroit, it was announced that an at- 
tendance contest would be held be- 
tween chapters, the contest to be 
based on the number of chapter mem- 
bers in attendance and the distance 
of the chapter center from Detroit. 
Cards were issued and members were 
asked to deposit these in a place pro- 
vided at the convention hall. Later, 
registration lists were checked so that 
the various chapters would not be 
penalized for those who did not de- 
posit their attendance cards, 


The result of this member-miles 
attendance contest was as follows: 
Chicago Chapter won first prize of 
$75; Birmingham, Ala., Chapter won 
second prize of $50, and the Phila- 
delphia Chapter, third prize of $25. 
The total number of miles traveled 
by members to attend this conven- 
tion was 187,010. 








Steel Coils Cast in [ron Pot 


(Cont nued from page 27) 


wall, each coil making ten complete would be to carry 
turns The heavy steel cr wrought to an extra height 
iron pipe is %-inch inside diameter and then cut this 
and 11,-inch outside diameter. The afterward 
side wall coil has an inlet near the Chaplets placed 
bottom and an outlet about 5 inches manner will not 
from the top. The bottom coil has an properly in the 
inlet at one side and an outlet at the temperature will 
center of the bottom. and cause them 
Heavy steel or wrought iron pipe therefore they must be 
will not melt or collapse in this chaplets that will 
particular casting. In faet in the side or on strips of 
walls the metal will have to ris¢ Fig. 2 Also the 


rapidly to prevent cold shuts. The 


best way to pour the casting is pipe from buckling 
through a ring of pop gates 4, x 3 down. The side wall coil 
inches spaced about 1 foot apart on by spikes driven 

the outside of the top rim so that the mold. Care is 

the metal will fall clear between the the spikes are not 

coil and the outside wall of the mold der any of the gates 
Poured in this manner the mold will The projecting 

fill rapidly and the stream of iron are anchored firmly 

will not play directly on eny part of mold to prevent any 

the coil. In the ideal method the down movement 

pipes should be tinned, but fairly vided on the outside 
satisfactory results will be secured the pipe to expand 

by cleaning them thoroughly by sand straight line. If the pipe inlet or ou! 
blasting and covering them with a iet is not held in a close print, it 
thin coating of oil Even with this move more or less 
precaution the metal will ccvgh to in the mold wall 

some extent, therefore 8 or 10 risers metal will leak 

should be provided on top of the rim measure, anticipating 
and a certain amount of metal any cause, it is advisable 
should be allowed to flow through little waste about 

these risers. An alternative method pipe, fill the space betwee: 


close enough together 


precautionary 


and the end of the pipe with dry 
sharp sand and place a little mor 
waste in the end of the pipe for 

cork. 

The mold is made in dry sand o: 
loam according to any one of severa 
available methods depending  o1 
equipment on hand, and to some ex 
tent, on the number of castings o1 
order. Minimum equipment for 
single casting would include an i) 
side and outside sweep and a cope 
The outside of the mold is formed 
a hole in the floor, or in a flask. Ths 
inside part of the mold reinforced by 


an arbor or crab is suspended fron 
the cope. In one method a cavity con 
forming to the shape or the insid 
of the pot is swept in the drag. Th 
arbor is placed in this cavity and 
sand is rammed to the top of th 
mold. The cope then is adjusted i: 
place and attached to the arbor by 
suitable bolts. The cope is ramnied 
full of sand and when it is removed 
the arbor and sand for forming th: 
inside of the pot come with it \ 
second sweep then is employed to 1 
move a thickness of sand from th 
drag mold, corresponding to tl 
thickness of the desired casting 

In a second method inside and out 
side of the mold are swept independ 
ently of each other. The drag or ou 
side of the mold is swept full size i: 
the first operation. If made in a flas 
it is placed in the oven to be dried 
if made in the floor, a suitable fit 


gas, charcoal or coke is placed o 


(Concluded on page 62) 





 haphte from many sections of the country won prizes in 
the apprentice contest judged at the recent annual 
meeting of the A.F.A, in Detroit {hore, reading from left 
to right, George Danfeldt, French & Hecht Inc.. Davenport, 
Towa, first prize in iron molding; Stanley Raskiewicz 
Sivuer Steel Casting Co.. Milwaukee, first in steel molding; 
John Wolk Jr. Falk Corp... Miliwaukee, second in. steel 
molding; John Bloomquist, John Deere Harvester Works. 
Rast Moline, IU, a third in patternmaking, At right, from 
left to right, Russell L. Ashworth, Brown & Sharpe Mrg 
Co., Providence, R. I.. third in iron molding: I. BE. Saks, 
United States Navy Yard, Philadelphia, third in steel mold 
ing. Other prize winners were shoicn in the June issue 
of Tue Founpry 
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1x12" 26,000 LBS. CAPACITY 
JARR ROLLOVER AND PATTERN 
DRAWING MACHINE 


‘Large work? Certainly there's a Herman for those 
shovel underframes, engine beds, tractor frames, 
cylinders, and other big jobs. Here's a machine 
having a 7 ft. x 12 ft. rollover plate and a capacity of 
26,000 pounds. 


‘Then, too, the jarring machine as on all Hermans 
may be used independently and has a jarring capac- 
ity of 46,000 Ibs. at 80 Ibs. air pressure. 


* “‘And these big ones roll over with the same 
smooth, steady action and give the same accurate 
draws as the small Hermans.’ 





‘It makes no difference to a 


Herman whether your work is large 


or small, it will make it better.’ 


HERMAN PNEUMATIC MACHINE CO. 


PITTSBURGH, 
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(Concluded from page 60) 
the inside and the mold is covered 
with light steel sheets. The core or 
inside part of the mold is swept on 
a plate and dried. The dried core is 
rolled over and lowered by suitabl: 
hooks into the drag where it rests on 
the chaplets on top of the coils. The 
rim of the pot is covered with cake 
cores. An empty cope is lowered into 
place and wedges are driven between 
the cores and the cope bars. Bolts 
are attached to the loops in the core 
and the upper ends of the bolts are 
secured with nuts and washers above 
the cope bars. While the coils of pipe 
and the chaplets support the coy 
readily at this stage, there is a poss! 
bility they might collapse when sur 
rounded later by the molten metal 
The cope then is rammed full of 
sand The runners and risers are 
made up and the cope is weighted or 
bolted down if the moid is in the 
floor. Displacement of this particular 
casting, and consequently the weight 
required to hold the cope in place is 
approximately 18 tons, less 5 tons the 
approximate weight of cope and cor 


Obituary 


— J. CARROLL, 75, president 
Gartland & Carroll Foundry Co., 
Sandusky, O., died _ in 
hospital, Sandusky, June 26. Mr. 
Carroll was born in Rutland, Vt., 
July 24, 1861 and with his parents 
moved to Cleveland in 1865. At the 
age of 12 he entered the foundry 
and with the exception of a few sea- 
sons in the early eighties when he 
played professional baseball, he re- 
mained in the foundry industry con 
tinuously throughout his adult life. 
As a journeyman he worked for the 
National Malleable, the Eberhard 
and the Standard foundries in Cleve- 
land. In 1896 he was appointed 
foundry superintendent of the Na- 
tional Malleable & Steel Castings Co., 
and retained that position § until 
1916 when he established the G. & C. 
Foundry Co., in Sandusky. Active 
in civic, social and business circles 
he served several terms as president 
of the local chamber of commerce 
and was director of the Third Na- 
tional bank. On his 74th birthday 
he was waited upon by district mem- 
bers of the Gray Iron Foundrymen’s 
association and presented with felici- 
tations and a cast plaque with an 
inscription testifying to the regard 
in which he was held. 


Providence 


. . + 
George W. Feaser, 70, for 27 years 
superintendent of the old Oliver 


Chilled Plow Works foundry, South 
Bend, Ind., died in that city June 30. 


° . 


Addison Gallien, 71, vice president, 
R. Hoe & Co., New York, printing 





press manufacturer, died recently at 
his home in Upper Montclair, N. J. 


° ° 


Phillip Nelson, 72, died June 3. M) 
Nelson was foundry superintendent, 
the Nordberg Mfg. Co., Milwaukee, for 
25 years and recently foundry supe) 
intendent, the Busch-Sulzer Diese] En 
rine Co., St. Louis 

. * ° 

George C. Anderson, 63, secretary 
and general manager of the Cope- 
Swift Foundry Co., Detroit, died May 
22 at Detroit. Mr. Anderson had 
been employed by the company for 
48 years, started as an apprentice 

. . . 

Frank K. Berry, 66 years old, for- 

merly president and general manager, 


A-B Stove Co., Battle Creek, Mich., of 





John J. Carroll 


which he was a co-founder, died in 
that city, June 28. Mr. Berry was an 
executive of the Marshall Furnace 
Co., Marshall, Mich., and on the board 
of directors of the A-B Stove Co. 

. . . 

David Posey, 59, for the past ten 
years superintendent of the Alabama 
Foundry Co., Birmingham, Ala., sub- 
sidiary of the Standard Gas Equip- 
ment Co., Baltimore, died recently in 
Birmingham, He was born in Peeks 
kill, N. Y., and for 45 years has been 
connected with the stove castings 
business. 

r . r 

Dr. Lucius Pitkin, consulting 
chemist and an organizer of Lucius 
Pitkin Ine., New York, consulting 
chemists, chemical engineers and 
metallurgists, died in New York 
June 14. He was a member of the 
American Chemical society, the New 
York Microscopical society and the 
Chemists’ club, 

+ ’ + 

Charles Forsberg, 65, foundry super- 

intendent, Algoma Steel Corp., Sault 


Ste. Marie, Ontario, died sudden!y 
June 16. Mr. Forsberg was born in 
Sweden, but as a boy came to the Unit- 
ed States where he learned the mold- 
er’s trade in Chicago and in the late 
nineties became foundry foreman in 
the plant of the Illinois Steel Co., 
South Chicago. For several years he 
was foundry superintendent for the 
Dominion Iron & Steel Co., Sydney, 
Nova Scotia. He joined the staff of 
the Algoma Steel Corp., in 1917. 
° ° J 

Benjamin J. Sibbitt, 59, president 
of the Ben Sibbitt Iron & Foundry 
Works, Wichita, Kans., died June 10 
in Wichita. He had been a resident 
of the city since 1910 and was prom- 
inent in civic and business organiza- 
tions. Mr. Sibbitt served as director 
of the chamber of commerce for six 
years, was a member of the Wichita 
Manufacturer's club, the American 
Foundrymen’s association and the 
American Society for Metals. From 
1908 to 1910 he was manager of the 
Vermilion Malleable Iron Co., 
Hoopeston, Ill. 


° ° 


Llovd Newcomb Allen, 76, Detroit 
representative of the Benton Harbor 
Malleable Industries Ine., Benton 
Harbor, Mich., the Muncie Malleable 
Foundry Co., Muncie, Ind., and the 
Fremont Foundry Co., Fremont, O., 
died June 12 at Detroit He was 
born in Springport, N. Y., and attend 
€d LBuchtel college, Akron, O One 
of the most widely known foundry- 
men in the Middle West, Mr. Allen 
came to Michigan in the early 80's 
and joined the T. B. Rayl Co. and lat- 
er owned the Allen Foundry Co, He 
solid this firm in 1893 and went te 
Cieveland in a sales capacity with 
Standard Foundry Co., later return 
ing to Detroit 


. . + 


James A. Lanigan, 63, died June 
19 in Cineinnati. He was born in 
Galt, Ont., but at an early age moved 
to Lawrence, Mass., where he served 
an apprenticeship with his uncle, the 
late James F. Lanigan, for many 
years dean of New England foundry- 
men and proprietor of the Davis 
Foundry. His first foreman’s posi- 
tion was with a steel foundry in 
Everett, Mass. In 1908 he was ap- 
pointed superintendent of the Whit- 
ney Iron Works, New Orleans. Sev- 
eral years later he joined the Ameri- 
can Brake Shoe & Foundry Co., Chi- 
cago, and later was appointed gen- 
eral superintendent of all the 
company’s eastern and southern 
foundries. In 1917 he designed, 
erected and operated two foundries 
at Barberton, O., specializing in the 
production of tire molds and cores 
for the rubber industry. Mr. Lani- 
gan developed and introduced many 
important improvements in foundry 
methods and invented and patented 
several types of foundry equipment. 
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Locomotive frame cast of 2° 















Low carbon 2% Nickel Steels: 

This steel, which is covered by International Nickel 
Company Recommended Railroad Specification No. 6, 
has been found especially suited for locomotive frames. 
castings for mining, excavating and steel mill machinery. 
-hip castings and other parts subjected to shock and fa 
tigue stresses. The retention of impact resistance and 
ductility at low temperatures is another desirable charac- 
teristic of this steel, making it well adapted for locomo- 
tive and other machinery castings operated in cold climates. 


Composition Recommended Heat Treatment 


Carbon Max. 6.20 723° F 2 hours per inch 
Manganese, 1.60 0.96 thickness; aircool 
Silicon, Min. 0.1 1500-15507 1 l hours per inch 
Phosphoru:s, Under 0.4 thickness: air cool 
Sulphur. Under 0.05 1100 12507 FI draw: cool in air 
Nickel Min. 2.0 or turnace 


Typical Test Results on 
Normalized and Drawn Low Carbon 2% Nickel Steels 
(Coupons cast and heat treated integrally with castings) 


Yield | Tensile | rine | Red 


Composition 


Point. Strength, “ 
oe Ibs Ibs m< a Area, 
‘ Mia bel] r S Ni | sq. in eq. in. | 

0.20 O81 0.33) .OLL) 024) 2.11) 48.500 81.500 32.0 oo 
0.18 0.76) 0.37) O15) 023) 2.16) 48.250 75.750 29.5 61.8 
6.20 0.67) 0.30 O11 023 2.04 52.500 81.500 32.5 59.9 
0.19 | 0.89 0.30 .O12) .024 2.07) 55.000 81.500 27.5 92.2 
0.17 | 0.84 0.30 .O12) .022 2.09) 51.000 79.000 32.6 62.3 
0.19 0.91 0.30 .O12) .023) 2.14 51.250 85.100 29.0 52.0 


*These data obtained through the courtesy of the Canadian Steel Foun- 
dries, Montreal, P. Q., Canada 





Nickel Steel, by Ohio Steel Foundry Co., 
Lima, Ohio, for Lima Locomotive W orks, Lima, Ohio. For use on 
& OR. R. 














NICKEL STEEL CASTINGS 











Foundries co-operating the closest with their cus- 
tomers find that users are increasingly demanding 
better performance from their steel castings... perform- 
ance that is easy to obtain through the use of NICKEL. 

By using NICKEL, foundries not only establish them- 
selves firmly with present customers, but attract a profit- 
able volume of new business as well. 

Aside from the excellent properties shown by the 
usual static tensile tests, Nickel Steel castings possess a 
ereater resistance to impact and fatigue stresses...giving 
them additional factors of SAFETY. 

Among the alloy steel casting compositions which 
have gained popularity are the low carbon and medium 


carbon 2076 NICKEL Steels. 





Vedium carbon 2% Nickel Steels: 


This steel, covered by International Nickel Company | 
Recommended Railroad Specification No. 4, is well 
adapted for miscellaneous railroad castings, ship cast | 
ings, large gears not subjected to severe abrasion, steel 
mill machinery, crusher frames, tractor and power shovel 
frames, and many other parts demanding higher strength 
and elastic properties than those given by the lower car- 
| 


‘ 


bon 2% nickel steels previously described 





Composition 


Carbon 


Mangane-« 





tl nder 0. 


Silicon, 

Phosphorus. 
sulphur, Lnder 0.0 | 
Nickel, ‘ Min. 2.0 | 


Recommended Heat Treatment 


Normalize 1650 F., Draw 1200 1 1} 


Medium Carbon 2% Nickel Steels 


(Coupons cast and heat treated integrally with castings) 


| Typical Test Results on 


Composition Yield Tensile hlong Red 
Point, Strength in 2 Area 
( Ma Pr s Ni | ths. #q. im. | Ths. eq. in | 
0.282 0.93 oss o41o 61.99 62.300 94.700 26.5 18.4 
O28 1.00) 035 O45 2.16 60.750 97.100 26.5 3.6 
0.27 0.91 033.047) 1.98 97.150 94.4350 25.5 47.5 i] 
0.30 1.05 .030) (O71) «1.95 63.550 104.550 25.0 44 
| 
*Courtesyv of Adirondack Steel Foundries, Watervliet, N.Y 
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(Continued page 2) 


Prope 


ing of the photographic film or paper, 


and the intensifying screens. ‘The 
factors of contrast, 
and definition must be 
erly to use the device to the best ad 
The 
tains several 


latitude speed 


related prop 


source also con 
which 
obtain 
particu 
must the 


vantage X-ray 
variable factors 
the operator adjust to 
the best 


lar problem Not 


must 
conditions for the 
only 
image be intense enough to operate 
the detecting device, but it also must 
variation in in 
interior struc- 


show the necessary 


tensity to reveal the 
ture of the object. 
Mr. Norton stated 
of the method is of con 
siderable and to apply 
the method successfully the operator 


the question of 
sensitivity 
importance 
should know the size of the smallest 
detectable defect. Also, the question 
of shielding to protect the film from 
extraneous x-ray effects forms a vital 
radiographic 


part of the correct 


technique and must be worked out 
carefully in each specifie case. Three 
types of installations are in use, 


namely the fixed, semiportable which 
may be 


and the 


moved about with a crane, 


portable 


Defect: Size Determined 

question by Mr 
Adams, the that 
radiation is present to a 
marked While it 
several times the intensity of the di 


In reply to a 
speaker stated 
scattered 


degree may be 


rect radiation, only the direct radia 
tion produces the desired contrast 
on the film. The time of exposure 


when the indirect 


with a 


must be increased 


radiation is taken out Bucky 


vrid Herbert R Isenburger, St 
John X-Ray Service, presented the 
results of tests illustrating the size 


of defeet which may be determined 
Mr Lester 
portance of the 


emphasized the im- 
operator mastering 
He stated that 
obtained with 


the proper technique 
various results may be 
different techniques 

American Brake 
Mahwah, N. J 
and 
laboratories 


Karnshaw Cook, 
Shoe & Foundry Co., 
discussed the 
obtained by five x-ray 
“Foundry Applications o} 
Those discussed were 
America, 


practice results 
in a paper 
Radiography 
the Aluminum Co of 


American Manganese Steel Co,., Elee 
tro-Alloys Co., Rock Island Arsenal 
and the Watertown arsenal Mr 
Cook stated the more familiar im 


interpreted from 


cavities, 


perfections readily 


the films are shrinkage 


floceculent shrink, blow-holes from 
mold or metal gases, cracks, in 
clusions and pronounced § dendritic 


formations. With close co-operation 
departments in 
attain better 


experiment with 


between engineering 


modifying designs to 


homogeneity and 


Annual Meeting 


pilot castings in the foundry, Mr 
much can be 
plished arbitrary 


fications frequently impose hardships 


Cook believes accom 


However, speci 
on the foundry and increase unneces- 


sarily the ultimate cost to the con 
sumer, 


standards without expensive destruc 


Maintenance’ of 


tive tests was given as an outstand 
ing advantage of radiographic in 
spection, 

In summarizing the work of the 
five laboratories, Mr. 
that the Aluminum Co, of 
radiography 


stated 
America 


Cook 


uses 


development of satisfactory casting 


technique and to a 


extent for the 


or fabricating 


comparatively small 


routine inspection of commercial 
products, as do the American Man- 
ganese Steel Co. and the Electro 
Alloys Co. The unit at the Rock 
Island Arsenal is used strictly as an 


inspection tool Manufacturers sub 


mit sample  eastings which are 


radiographed throughout. Complete 


adequate 


primarily in the 





New Officers 


HE following officers were 

elected at the opening ses- 
sion of the annual meeting of 
the A.S.T.M. in Atlantic City, 
June 30: 

President 

1. ©. Fieldner, Chief en- 
gineer, experiment stations di- 
vision, bureau of mines, Wash- 
ington. 
Vice President 
Delbridge. manager of 
research and development de- 
partment, Atlantic Refining 
Philadelphia, 


= 


('o., 


Executive Committee 

Oo U, Cook, inspecting en- 
gineer, Tennessee Coal, lron & 
Railroad Co., Birmingham, Ala 

H. F. Gonnerman, manager, 
research Portland 
Cement association, Chicago. 

«. S. Reeve, manager, re- 
search development, Barrett 
Co., Leonia, N. J. 

KF. E, Richart. research 
fessor of engineering materials, 
University of Ulinois, Urbana, 
Il. 

k. M. Waring, 
tests, Pennsylvania 
Altoona, Pa 

The executive committee an- 
nounced — that the 
fortieth annual meeting will be 
held at the Waldorf-Astoria 
hotel, New York, June 28-July 


2, 1937. 


laboratory, 


pro- 


engineer of 
railroad, 


society's 











reports are given to the producer for 
The Watertown Ar 
both production and 


his guidance. 
senal combines 
inspection routine 
The 
sible 
through the application of the x-ray 


as problems arise 


speaker also stressed the pos 


savings in machining § costs 


A practical illustration of the use of 


radiography in a study of the best 
method of gating and risering a 
pilot casting was presented. Four 
methods were tried before finding 


the method eliminating the defect 
The final 


marked 


resulted in a 
yield, 


method also 
increase in the 
Mr. Lester presented a written dis 
that the 


cussion in which he stated 


X-ray is too expensive to be used as 
tool. In_ his 


it should be used in the development 


un inspection opinion 


of a casting technique which will be 


the means of making good casting: 


rather than as a means of rejection 


after the castings are made. In reply 
to a question of Victor Hicks, Mellon 
institute, Mr. Cook stated that 


defects in pilot castings will not 
necessarily be present in the full size 
first step in the proces 
that 


occur in the 


castings. The 
should be to see defects in the 


full size casting pilot 
casting 

John 
Iron 
need of x-ray equipment to examine 
the defects pilot 


as discussed in the paper. He 


Howe Hall, 


« Steel Coe.. 


Taylor-W harton 
questioned the 
in a casting sucl 
stated 


the composition was such that proper 


heat treatment would render it 
brittle and thus easily broken for 
complete study Mr. Cook defended 
the use of the pilot casting and 
stated one shot with the x-ray would 
show all of the defects. Paul E. Me 
Kinney, Bethlehem Steel Co. e 
pressed the belief that the y-ray i 
an excellent tool if properly used 
He stated a committee of the 


Foundrymen’s association 
the problem thoroughly 
featured the second 


American 

is studying 
Three papers 

session of the symposium on radiog 


raphy, under the chairmanship of 
H H Lester, Watertown arsenal 
and with the following co-chairmen 


J. T. Norton, Massachusetts Institute 
of Technology; C,. W. Briggs, | S 
Navy factory; and R. A. Bull 
consultant, Chicago 


fun 


Supplies Permanent Record 


Herman E Seeman, Eastman 


Kodak Co., Rochester, N. Y., offered 
a nontechnical discussion of radiog 
raphy which involves the printing 


of negatives either with x-ray or 


radioactive material. such as radiun 


Fluoroscopy, applicable only t 


X-ray permits the viewing of 


shadow image on a chemical scree! 
which light Radiographs 
permits finer detail, and a permane! 


observed The 


gives off 
record of the image 
use of these methods on studying as 
semblies and its application to a wid: 
from 
page 67) 


range of materials metals t 


(Continued on 
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(Continued from page 64) 


coal, textiles, food, wood and mis- 
cellaneous materials was sketched. 

Norman L. Mochel, Westinghouse 
Electric and Manufacturing Co., Phil- 
adelphia, one of the pioneers on 
radiography, discussed the varied 
fields of x-ray and gamma ray in- 
vestigations, the latter covering the 
use of radioactive substances as a 
light source. The latter is not an 
alternative, but a supplementary 
procedure, and available where 
deeper penetration, the application 
to locations impossible to reach by 
x-ray, or where field tests require 
portability of equipment. He traced 
the history of the development of 
each method, gave examples of com- 
parative results, and a mass of de- 
tailed data on uses. The technique 
of the gamma ray method was ex- 
plained, with the use of special film 
holders, with a lead backing material 
and special screens which intensify 
and decrease the time for recording 
the image upon films. The gamma 
ray method is slower and varies 
with the quantity of the substance, 
usually radium sulphate, which is 
employed. 


Comments on Decrease in Price 


The author gave a list of the avail- 
able sources of radioactive salts and 
commented upon the decrease in 
price from $180 a milligram in 1912 
to $70 in 1920 and the present price 
of $55. Valuable amounts of the 
material, encased in holders, pro- 
tected in containers for handling to 
prevent the emanation of the rays 
so harmful to operators and other 


detailed information of value to 
users were presented. The material 
may be rented at $10 per 100 milli- 


grams for each 24-hour period. An 
example showing the time required 
gave an instance of a complex valve 
body casting upon which multiple 
exposures required three weeks of 24 
hour exposures to give the requisite 
information The penetration § of 
x-rays was given at 4% inches of 
steel at present, but electrical ad- 
vances, involving higher voltages, 
promise to extend this effectiveness. 
Gamma ray investigations have been 
made through 6 inches of steel and 
even lead is penetrated by this ray 
In the discussion, V. T. Malcolm, 
Chapman Valve Mfg. Co., Indian 
Orchard, Mass., questioned whether 
proper interpretation of negatives 
can be had. He stressed the un- 
fortunate position of the manufac 
turer who is expected to meet radio- 
graphic tests when agreement upon 
disclosures of such tests has not been 
reached. 

The same unstable condition was 
reflected in a study of the problems 
of radiographic specifications pre- 
sented by H. H. Lester. In response 
to extensive questionnaires sent to 
producers and consumers of cast and 
welded metal structures a_ wide 
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Such tests still are new, probably 
more familiar and easier of applica- 
tion to welds than to complete cast- 
ings. The high cost, technical lim 
itations, lack of facilities and the 
absence of data to tie in the effect 
of faults discerned through radio 
graphy with definite proof of service 
limitations cloud the possibility of 
early development of 

According to Dr. Lester, the ap 
plications of such test methods cover 
welds that must with- 
stand high stress or temperature; 
structural units which may not be 
stressed highly, but where failure in 
service will cause damage far in ex- 
cess of the value of the unit; and 
structural units of low stress, but in 
which machining costs that may dis- 
hidden indicate the 
value of non-destructive tests applied 
before machining. 

Lack of uniformity in test 
methods, variance in interpretation 
and the apportionment of the cost 
of testing were mentioned. The 
speaker recommended the use of 
radiography in development of cast- 
ing technique wherever such castings 
are to be subjected to radiographic 
tests. He urged the use of x-ray 


specifications 


castings or 


close defects 





Malleable Committee 


EPORT of the committee 
A-7 on malleable iron cast- 

ings, presented at the Thursday 
session of the annual conven- 
tion of the American Society for 
Testing Materials, announced 
that the following new officers 


of the committee have been 
elected for 1936-37: Chairman, 
E. K. Smith, Electro Metal- 


lurgical Co., Detroit; vice 
chairman, H. W. Faus, New 
York Central Lines, New York; 
secretary, H. A. Schwartz, Na- 
tional Malleable & Steel Cast- 
ings Co., Cleveland; and mem- 
bers of the advisory committee 
in addition to the officers, W. P. 
Putnam, Detroit Testing Lab- 
oratory, and Enrique Touceda, 
Malleable lron Research insti- 
tute, Albany, N. Y. 
The report also 
that the following new 
bers have been added to the 
committee: H. M. Boylston, 
Case School of Applied Science, 
Cleveland: J. M. G. Fullman, 
National Electrical Products 
Corp., Ambridge, Pa.; KR. G. 
McElwee, Vanadium Corp. of 
America, Detroit; E, R. Torg- 
ler, S. R. Dresser Mfg. Co., 
Bradford, Conn.; R. A, Corley, 
Corley Co., and A. M. Houser, 
A, S. A. sectional committee 
on pipe flanges and fittings. 


announce | 
mem- 











equipment by foundries while ac 
knowledging that the cost of instal 
lation and operation of such equip 
ment is prohibitive 
case of a few establishments. As for 
tests, the 


except in the 
specifications for such 
speaker recommended the co-opera 
tion of producers and consumers in 
casting procedure, although admit 
ting that such was a makeshift pro 
gram. It was stated that the time 
is not yet at hand for writing a 
method for interpreting films and no 
exists upon the kind or 


which re 


agreement 
extent of defects shown 
quire rejection, 
termination of the inspector 


except as by de 


The practice of making pilot cast 
ings to be tested at the consumers 
establishment, then referred back to 
the foundry with 
for altering production practice was 


recommendations 


described as clumsy, expensive, time 
consuming and not satisfactory 
Results obtained through the ap 
plication of diffraction methods in 
laboratory work were discussed by 
speakers at the third and fourth ses- 
sions devoted to the symposium on 
“Radiography and X-Ray Diffraction 
Methods.’’ The discussions were con- 
cerned mainly with the application 
of the method to samples of materi 
als which had been cold worked, 
Descriptions of installations and 
x-ray diffraction 
the applications 
symposium were 
Charles S. Barrett, 
tute of Technology, 
speaker described installations at the 
research laboratory of the Aluminum 
Co. of America and the 
Institute of Technology, and 
discussed ways to reduce the cost of 


methods suited to 
discussed in the 
presented by 
Carnegie Insti 


Pittsburgh. The 


Massachu 


setts 


installations. He also described brief- 
types of diffraction 
may be purchased 


ly the various 
apparatus which 
on the market, and discussed the use 
of a new zine sulphide screen in dif 


fraction work 


Aging of Alloys Discussed 


Mr. Barrett stated that x-ray dif 
fraction is useful in the study of age 
alloys 


ot thre 


hardening of supersaturated 
Ordinarily the 
solvent lattice change during aging 


in a way that reveals definitely the 


dimensions 


amount of precipitation that has oc 


curred at any stage of the aging 
In several 
aluminum-rich aluminum-magnesium 
precipitation locally 


overlooked unless the 


process cases, such as 


alloys, occurs 
and may be 
x-ray diffraction 
with 


method is used in 
conjunction others 

In a paper “Constitution of Al 
Kent R. Van Horn, Aluminum 
Co. of America, Cleveland, stated 
that x-ray effects are a 
definite test of crystalline entity and 
intermediate 


loys”, 
ditNraction 
ean identify positively 
alloy phases. Small solid or powder 
examined Small 
produced 


samples can be 


specimens can be with a 








high degree of uniformity in compo 
sition, require relatively short periods 
of time for homogenization and may 
retain the 


be quenched rapidly to 


unstable high temperature’ phase. 


The x-ray method can be adapted 
easily for investigation of test speci 
mens 

In an discussion on 
“Chemical Analysis By X-Ray Dif 
Methods"’, Wheeler I. Da 


vey, Pennsylvania College, 


interesting 


fraction 
State 
State College, Pa., stated that the 
x-ray diffraction data, especially that 
obtained by the so-called powet! 
method or one of its simple variants, 
often are useful in the identification 
of crystalline or semicrystalline ma 
Specific advantages are as 
Quantity 
is small; analysis can be 


terials, 
follows needed for test 
made with 
out destruction or change of the 
material: the state of chemical com 
bination can be determined; the 
course of a chemical reaction may 


be followed 


Mr. Davey discussed a number ot 
applications including the identifies 
tion of a material in terms of some 
standard of known chemical com 
position; identification of the com 
ponents in a mixture; identification 
known 


of phases of a chemically 


homogeneous material, and deter 
mination of the eourse of a chemical 
Industrial 


reaction examples were 


g£iven, 


Measuring Method Important 


Harvey Cameron, 

Clinton, N. Y 

Patterson, Massachusetts 

Institute of Technology, Cambridge, 

Mass., stated that although the x-ray 
method of measuring 

still is in the process of development, 


A paper by G. 
Hamilton 
and A. L 


College, 


particle size 


it is of great importance to science 
and industry because it 
present of dis- 
ultimate 


aggregates. The 


offers the 
only possibility at 
tinguishing between the 
crystals and the 
method is based on the powder dif- 
fraction method and is applicable to 
particles from approximately 
centimeters in diameter down to the 
which 


crystal structure. 


o.oo] 


smallest show evidence of 

Corrosion and the effect of tem 
perature and creep provided a dual 
theme for the session Wednesday 
morning, F. F Farnsworth, Bell 
Telephone Laboratories, chairman of 
the committee on the corrosion of 
iron and steel, reviewed the accom 
plishments during the past 20 years. 
At that time the first exposure tests 
of black made, Ten 
years ago, the first galvanized tests 


sheets were 
of wires, sheet and hardware were 
inaugurated. Since its establishment 
the committee has expended about 
$100,000 and many vital principles 
of behavior of iron and steel under 
long time corrosion have been estab- 
lished. The committee proposed as a 
tentative method of test, the Preece 


test, which employes a solution of 
copper sulphate to determine the uni- 
formity of zine coating. A subcommit- 
chairmanship of L. W. 
Chain Co. re 


tee under 
Hopkins, American 
ported progress on methods for de- 
termining the weight and uniformity 
of zine coatings on hardware and ir- 
T. S. Ful- 


Schenec- 


regularly shaped articles 
ler, General Electric Co., 


tady, re ported on the progress ol 


corrosion tests applied to nonter 
rous metals. 

A joint committee of A. S. T. M 
National Bureau of Standards and 
the American Electroplaters’ society, 
under chairmanship of William Blum 
of the bureau has been organized to 
carry on exposure tests of plating o1 
nonferrous metals, 

Reporting for the committee on 
iron, chromium, nickel and related 
Jerome Strauss 


Bridgeville, Pa., an- 


Chairman 


alloys, ’ 
Vanadium Corp., 
nounced the presentation of seven 
new tentative specifications approved 
by committee E-10 on standards 

The report of the joint 
committee of A. S. T. M. and the 
American Society of Mechanical En 
presented by H J 
French, Nickel Co 
New York, who announced the dona 
$11,000 for research 


researen 


f£ineers was 


International 


about 
Memorial 


tion ol 
at Battelle 
in progress on the effect of tempera 


institute now 


ture on properties of metals, R 


Sergeson, Republic Steel Co., guve 
the results of a study of low tem 
perature impact testing of 0.35 per 
cent carbon steel. Various types of 
tests under temperatures ranging as 
low as 50 degrees Fahr. and with 
various types of notched specimens 
have been made for the purpose ol 
establishing test procedure. A second 
paper presented in connection with 
the joint 
given by Howard Cross, Battelle in 
covering 18 and §& 
and 0.35 per 
steel showed that long 


committee’s report was 
stitute, and 
chrome-nickel steel 
cent carbon 
time creep test data fail to support 
the assumption that rate of creep 
may be extrapolated from that de- 
termined at the end of 1000 hours. 
The extent of strain-hardening tem- 
perature range must also be con 


sidered before design assumptions 


can be made. 


Results of Notched Bar Tests 


H. F. Moore, University of Illi- 
nois, Urbana, Ill., presented the re- 
sults of slow bend and impact tests 
of notched bars at low temperatures, 


These studies were made_ jointly 
with H. B, Wishart and S. W. Lyon 
of the university. Tests were con 


ducted from ordinary room te: 
ture to 40 degrees below zero. Fahr. 


ipera- 


A new type of direct load creep 
involving the use of 
a convection type small heating fur 
Curran, 


test machine, 


nace was explained by J. J 
Walworth Co., Boston 


A paper by A. E. White and C. L. 
Clark, University of Michigan, Ann 
Arbor, Mich., and R. L. Wilson, Tim 
ken Steel & Tube Co., Canton, O., de 
scribed long time creep tests at 1U()! 
degrees Fahr. on an electric furnace 
steel of carbon 0.15 and manganese 
0.50. The investigation showed that 
carbon steel loses ductility after pro 
longed heating under stress and a 
metallurgical 
new theory of the action encountered 


investigation gave a 
spheroidization began 
After 13,950 
hours not only spheroidization, but 


Under test, 


after about 4000 hours. 
migration of carbide particles was 
noted. The fracture of creep speci 
mens was intercrystalline while that 
of short time tension specimens was 
transcrystalline. Creep specimens 
showed no evidence of strain hard 
ening encountered in short time spe 
cimens and the percentage of reduc 
tion in area and elongation were 
markedly reduced. The difference in 
the latter with a standard test speci 
men was 42.5 per cent elongation in 
2 inches in the short tensile test to 
fracture, while in a simpler speci 
men subjected to creep test load of 
Ho00 pounds at 1000 degrees Fah 
for 13,950 hours, the elongation was 


11.0 per cent. 


Impact Tests Necessary 


High testing pre 
sented in a paper by H. C. Mann, 
Watertown Watertown 
Mass., was greeted by H. F 
University of Illinois, Urbana, Ill., as 


velocity impact 


arsenal, 
\loore 
true pioneering investigation into 
the little known field of 
materials at 


kinematic 
stress and strength of 


the Wednesday night session, Dr 
Mann presented data which show 


that high velocity impact tests are 


necessary to show the true dynamic 
estab 


properties of materials. He 


lished a_ transition within 
which the 


mally 


velocity 
material reacts as nol! 
Above this velocity 
factor which is measurable and thers 


expected. 
fore useful in design, dynamic prop 
erties are encountered to show that 
previously used total energy values 
give no indication of serviceability. 
A material may show a high energy 
value, yet transition 
velocity which would unfit it for sery 


dynamic loading is en 


have a low 


ice where 
countered, Behavior of metals under 
high 
the design of 


velocity impact, important in 


railway and automo 
tive equipment may be studied mor¢ 
closely by this type of test. A new 
machine, employing 


impact testing 


a specimen tested under tension im 


pact and capable of producing vel 


cities up to 1000 feet per second has 
been built by the arsenal. It cor 
sists of a pendulum for measuring 
the energy required to rupture the 
specimen and a rotatable wheel wit! 
retractable, horn-type, striking han 
mers. The pendulum which measures 


(Continued on pad 70) 
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Helping to Put 
“Quality” in 


aytag Washers! 
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ROM iron in foundry sand to Maytag Washers 

seems a far cry. But it isn’t, it’s right close to the 
customer and while he doesn’t realize it, it plays a 
large part in the matter of “freedom from trouble and 
long life’’ f.r which Maytags are known. 

You can . make fine castings with iron salted foundry 
sand. Risers and gaggers can be screened out but there 
is only one way to remove shot iron and fine stuff—a 
Dings High Intensity Magnetic Separator. Dings 
Magnetic Pulley Type Separators are 20‘, stronger 
than any other similar unit on the market. They are 
cool running, consume little current and assure maxi- 
mum sand cleaning ability. 

If you are re-using your sand without running it over 
a separator or are using another make or type of sep- 
arator send us a sample and let us demonstrate how 
much iron there is in it. There will be no charge or 





obligation incurred. 


DINGS MAGNETIC SEPARATOR CO. 


675 Smith Street Milwaukee, Wisconsin 


Separation Headquarters since 1899 
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(Continued from page 638) 

the energy is normally at rest, but 
when the test piece is struck, the 
blow is imparted to and measured 
by the pendulum swing. 

Problems of chemical 
spectographie determination of quan- 
tities of various substances viewed 


analysis, 


either by the are or spark method, 
and various new developments in 
mechanical testing were presented. 
G. E. F. Lundell, bureau of stand- 
ards, Washington, chairman of the 
committee on chemical analysis of 
metals, announced the preparation 
of revised and improved 
methods for analyzing steel, cast iron 
open hearth and wrought iron which 
will include procedures for deter- 
mining carbon, manganese, phosphor- 
us, sulphur, silicon, copper, nickel, 
chromium, vanadium, molybdenum, 
titanium and tungsten. These will 
supersede present methods. 

The report of H. V. Churchill, 
Aluminum Co. of America, New 
Kensington, Pa., chairman of the 
committee on spectographiec analysis, 
and a paper by W. R. Koch, U. S. 
army air corps, Dayton, O., and O. §S. 
Duffendack, University of Michigan, 
Ann Arbor, Mich., indicated progress 
toward indicating quantities of ma 
terials present either as metallic 
alloys or in solutions. 

The report of the committee on 
methods of testing given by W. H 
Fulweiler, United Gas Improvement 
Co., Philadelphia, chairman of the 


chemical 


general committee, gave the first in 
dication of the approaching study of 
temperature and humidity effects 
upon the properties of materials. 
The consideration of a standard at 
mospherie condition is’ indicated 
Slight changes in tentative specifica 
tions for verification of testing 
machines, Rockwell hardness testing 
of metals, elastic strength of mate 
rials and testing sereens were ap 
proved 


Report on Cast Tron 


The research committee on fatigue 
of metals under H I’. Moore is 
inquiring into x-ray diffraction as a 
means to detect incipient creep or 
plastic slip. Detection of small sur 
face cracks by use of solutions and 
the application of ultraviolet light, 
and magnetic and audiophonic means 
are being studied 
A-3 on Cast 

Bornstein, 


Report of committee 
iron, presented by H. 
Deere & Co., Moline, Ill., chairman, 
at the iron and steel session recom- 
mended that the proposed tentative 
specifications for light weight and 
thin section gray iron castings be ac 
cepted for publication by the society 
as tentative; that tentative specifica 
tions for gray iron castings (A 48- 
35T), with certain editorial changes 
be referred to the society for 
adoption as standard; and that the 
standard chille 1 
east iron wheels (A 46-24) be with 


specifications for 


drawn as standard, due to the faet 
that they have been superseded by 
existing tentative specifications for 
chilled tread cast iron 
(A 46-30T). The report of the com- 
mittee was adopted. 

H. A. Schwartz, National Malle- 
able & Steel Castings Co., Cleveland, 
and the new secretary of committee 
A-7 on malleable iron castings, re- 
ported that the subcommittee III, 
with R. E. Bryant as chairman, has 
prepared a tentative specification for 
cupola malleable iron which will be 
presented to committee E-10 for 
adoption and publication as tentative 
standard. 


wheels 


It also was stated that at the 
Detroit meeting in 1935, the com- 
mittee adopted the following defini- 
tion of malleable cast iron: ‘‘Malle 
able cast iron, white as cast, which 
has been made malleable by heat 
treating sufficiently to convert sub 
stantially all of the combined carbon 
to temper carbon.’ At the Pitts 
burgh meeting of the committee in 
March, 1936 the following definition 
of pearlitic malleable iron was 
recommended: ‘“‘Any material which 
starts out as white cast iron free 
from any. significant amount. of 
primary graphite and subsequently is 
graphitized through heat treatment, 
is called pearlitic malleable, if the 
purposely _ ter- 
combined 


graphitization be 
minated when sufficient 
carbon, irrespective of form, remains 
to significantly affect the properties 
of the product." 


Recommendations Are Made 


The report of committee A-6 on 
magnetic properties, presented by 
Thomas Spooner, Westinghouse Elec- 
tric & Mfg, Co., East Pittsburgh, Pa., 
chairman, recommended that tenta- 
tive definitions of terms, with units 
and symbols, relating to magnetic 
testing (A 127-35T) be referred to 
the society for adoption as standard 
to replace the present standard 
definitions (A 127-34) The com- 
recommended that in 

methods of test for 


mittee also 
the standard 
magnetic properties of iron and steel 
(A 34-33), the induction for core 
loss tests be 15 kilogausses instead 
of 14 kilogausses 
committee was adopted 


The report of the 
An exceptionally voluminous re 
port of the work of committee A-1 
on steel was presented by Mr. Mor- 
gan, chairman of the committee. The 
report first recommenda- 
tions made to the society after the 
concerning 


reviewed 
1935 annual meeting 
tentative standards and revisions ap- 
proved. The committee recommended 
that a number of proposed specifica 
rolled 
publieation as 


tions dealing with products 
be accepted for 
tentative 
Revisions were proposed for the 
tentative specifications for carbon 
steel castings for miscellaneous in 


dustrial uses, the specifications to 





continue as tentative standards: The 
committee also recommended that 
14 tentative standards be referred to 
the society for adoption as standard 


and that revis‘ons previously pub- 
lished as tentative in a number of 
standards be approved by the society 
as standard. 

Withdrawal of nine standards was 
recommended including the follow- 
ing: Carbon steel castings (A 27-24) 

H. S. Rawdon, bureau of stand- 
ards, Washington, and chairman of 
the joint committee on the investiga- 
tion of the effect of phosphorus and 
sulphur in steel presented a report 
of the work which has been ac- 
complished by that committee since 
its organization some years ago 
Because the committee feels that its 
work has been completed, and the 
sponsoring bodies are agreeable, the 
committee disbanded with the pre 
sentation of the report, 

Reports of committees, presenta 
tion of several papers dealing with 
the testing of copper wire featured 
the session on nonferrous metals and 
metallography on Friday morning, 
under the chairmanship of J. R 
Townsend, Bell Telephone labora 
tories, New York. 

The report of committee B-5 on 
copper alloys, cast and wrought, 
presented by C. H. Mathewson, Yale 
university, New Haven, Conn 
chairman, proposed five 
specifications, including 
specifications for bronze castings for 


tentative 
tentative 


turntables and movable bridges; pro 
posed tentative specifications for 
bronze castings in the rough for loco 
motive wearing parts; and proposed 
tentative specifications for car and 
tender journal bearings, lined. The 
report also recommended the im 
mediate adoption as standard of rs 
vision in the standard specifications 
for steam or valve bronze sand cast 
ings (B61-28), and standard speci 
fications for aluminum bronze cast 
ings (B59-28) Tentative revision 
also are recommended in standard 
specification for manganese bronze 


»" OF 


ingots for sand castings (B7-27) 


and standard specifications for man 
ganese bronze sand castings (54 
23). The committee recommended 
that tentative specifications for cop 
per-base alloys in ingot form for 
sand castings (B30-32T) be adopted 


as standards 
Casting Specifications Revised 


Tentative revisions in standard 
specification for sand castings of th: 
alloy: Copper, 88 per cent; tin, & 
per cent; zinc, 4 per cent (B60-28) 
steam or valve bronze sand casting 
(B61-28); 
ounce metal sand castings (B#2-2s) 


and composition brass o! 


were recommended for adoption a 
standard. It was recommended that 
the following standard specification 
be withdrawn: Bronze bearing 
metals for turntables and movabl: 


-o 


(Concluded On page a2 
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(Concluded from page 70) 
railroad bridges (B22-31) bronze 
sastings in the rough for locomotive 
bearing parts (B66-28) and car and 
tender journal bearings lined, (B67- 
28). 

Committee E-4 on metallography, 
in a report presented by C. H. Davis, 
American Co., Waterbury, 
Conn., proposed a revision of stand 
ard rules governing the preparation 
of micrographs of metals and alloys, 


Brass 


including recommended practice for 
photography as applied to metallog- 
raphy (E 2-30) and the adoption of 
tentative recommended practice for 
metallographic testing of ferrous and 
nonferrous metals (E3-35T) as 
standard 

The session on nonferrous metals 
was continued Friday afternoon, 
with C. H. Mathewson, Yale uni 
versity, New Haven, Conn., as chair 
man. The report of committee B-7 
on light metals and alloys, cast and 
wrought, presented by Sam _ Tour, 
Lucius Pitkin Ine., New York, carried 
a recommended proposed 
specification for magnesium-base 
alloy 
sions in a number of tentative stand 
including 


bars, rods and shapes. Revi 


ards also were proposed 
the following: Magnesium-base alioy 


castings (BS0-34T); magnesium in 


got and stick for remelting (B92 
83T): and magnesium-base_ alloy 


ingot for remelting (RBO8-34T) 
Activities of the various subcom 
mittees of committee B-6 on die cast 
metals and alloys were outlined in a 
report presented by J. R. Townsend, 
Rell Telephone laboratories, New 
York, chairman. 
cluded a paper on “Finishing of Die 
Castings,.”’ by J. C. Fox, Doehler Die 
Casting Co., Toledo, O Mr. Fox dis 
cussed the following methods of sur 


The report also in 


face finishing in con iection with zine 
base alloy die castings: Electroplat 
ing, organic finishes, including enam 
eling Polishing, acid-dip treatment 
enameling and japanning, and anodic 
oxidation treatment were discussed 
in connection with aluminum-base al 
loy die castings. 

A brief report of the activities oi 
committee B-2 on nonferrous metals 
and alloys was presented by E. FE 
Thum, Metal Progress, secretary. <A 
plan of reorganization involves the 
abandonment of all former subcom- 
mittees and the organization of cer 


tain new committees 


Produces Steel 


Turbine Casings 


9° 


(Concluded from page 32 
through the gate connected to the 
feeder F1, Fig. 28. When the metal 
in the mold reaches approximately 
the level of the base in the head £2, 
the second nozzle is opened and 
the steel enters through the gate at- 
tached to the head E2. Following 


72 


tentative 


this No. 1 nozzle is closed and pour- 
ing is continued through the second 
nozzle until the steel enters the base 
of the heads £3. The second nozzle 
moves to a position directly over 
each of the heads E3 where a sup- 
ply of hot metal is poured directly 
into each head in turn. 

By attaching the sprues to the 
lower feeders it is readily seen that 
apart from the feeders to some ex- 
tent the heat gradient is equalized 
throughout the casting, Also the con- 
tinuous flow of steel through the 
heads heats the surrounding sand 
and thus helps to keep the steel in 
these heads in a fluid condition un- 
til they have fulfilled their function. 

In the second alternative method 
as illustrated in Fig. 31, the desten 
produces a Satisfactory casting with 
out the addition of special feeding 
strips. The mold is made with the 
main flange joint on top thus mak 
ing it possible to attach the feeders 
cirectly to the thick sections 

The drag of this mold is 
over, During the 
tion suitable pieces of steel are aid- 


rolled 
ratnine Opera- 
justed in place on the outside faces 
of the projecting bosses and brack- 
ets E4, 5,6, 7 and 8, Fig. 30 
external chills extract the heat rap 


These 


idly and thus help to equalize the 
When the sand is 
rammed to the level of the large 
flange (', Fig. 29, this part of the 
pattern is removed, The face of the 


cooling speed 


cavity is painted with silica and the 
opening is covered with flat cores. 
The remainder of the molding op 
erations are carried out in the usual 
manner 

Coremaking practice is similar to 
that described previously, The large 
core I) is divided on the line marked 
BE. Strong hooks are attached to the 
reinforcing steel frame work of cores 
Eoand G and the cores are suspended 
from the cope instead of resting on 
chaplets on the bottom. Chaplets 
supporting the cores temporarily are 
removed by attached pieces of wire. 

A ladle with two nozzles is em- 
These 


connected 


ployed for pouring the steel 
are opened over 
with the bottom heads as shown at 
KK. Figs. 30 and 51. The steel is 21 
lowed to flow from both nozzles un 


sprues 


ti! it appears in the top herds NM. 
The ladle then is 
stream enters these heads direet un 
til they are filled 


moved and the 


Great Lakes Exposition 


(Concluded from page 29) 
devoted to a ereproduction of 4 
single floor of a jobbing foundry 
doing floor work, as shown in the i!- 
lustration beginning of this article. 

Castings play an important part 
in this exposition. A large percentage 
of materials exhibited are  con- 
structed at least in part with cast- 





ings, and castings are used ¢ 
tensively in machines employed 
manufacturing processes featured. 

Exhibiting companies 
products in which castings fron 
their own foundries are used, and 
exhibiting firms producing equip- 
ment and supplies employed in 
foundry operations, are included in 
the following: 

AUTOMOTIVE BUILDING—Buick Moto: 
Co., Flint, Mich.; Cadillac Motor Ca: 
Co., Detroit; Chevrolet Motor Co 
Flint, Mich.; Chrysler Corp., Detroit; 
Deico Frigidaire Conditioning Corp., 
Dayton, O.:; Ford Motor Co., Detroit: 
General Motors Corp., Detroit; Olds 
Motor Works, Lansing, Mich.; Pontia 
Motor Co., Pontiac, Mich.; Studebake, 
Corp., South Bend, Ind.; and Thomp 
son Products Ine., Cleveland. 

HALL or Progess—Apex Electric Co., 
Cleveland; General Electric Co., 
Schenectady, N. Y.; Hoover Co., Car 
ton, O.; Iron Fireman Mfg. Co., Cleve 
land; Otis Elevator Co., Buffalo, N. Y 
Sears, Roebuck & Co., Chicago: and 
Westinghouse Electric & Mfg. Co., Eas 
Pittsburgh, Pa. 


showins 


LAKESIDE Exttinirion Hatie—Amet 
cain Rolling Mil! Co., Middletown, O.: 
American Ship Building Co, 
land; Association of Manufacturers of 
Chilled Car 
land Co-operative 
land; Cleveland Cliffs Iron Co., 
Cleveland; Lumber Co., 
Cleveland; Forest City Foundries Co., 
Cleveland; Chemical Co., 
Cleveland; Great Lakes Steel Corp., 
Detroit; Harris-Seybold- Potter Co 
Dayton, O.; Henry Furnace & Foundry 
Co., Cleveland; Interlake Iron Co, 
International Business Ma 
chines Co., Endicott, N. Y.; Interna 
tional Nickel Co., New York: 
Superior Ore Institute, Cleveland; 
National Cash Dayton, 
0.; National Malleable & Stee] Cast 
ings Co., Cleveland; National Pressure 
Cooker Co., Eau Claire, Wis.; National 
Steel Corp., Mich.; Osborn 
Mfg. Co., Cleveland; Penton Publish 
ing Co., Cleveland; Republic Steel 
Corp., Cleveland; Safety Clothing Co., 
Cleveland; Superior Die Casting Co., 
Cleveland; Timken Roller jearing 
Co., Canton, O.: W. S. Tyler Co., 
Cleveland; U. S. Steel Corn, New 
York: and Youngstown Sheet & Tube 
Corp., Youngstown, O. 

Otis Steel Co 


Cleve 


Wheels, Chicago; Cleve 
Stove Co., Cleve 


Dougherty 


Grasselli 


Chicago: 
Lake 


Register Co., 


Ecorse, 


MISCELLANEOUS 
Cleveland: end Firestone Tire & Rub 
ber Co., Akron, O. 


French Foundry 
Meeting Is Postponed 


The French foundry convention, 
organized by the Association Tech- 
nique de Fonderie, which was to 
have taken place at Lille from Juné 
25 to 28 has been postnoned until a 
later date due to the disturbed con 
ditions caused by recent strikes. 
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Foundry Good Housekeeping 


9° 


(Concluded from page 2s 


these particles moving to the collect- 
ing medium. All piping should be 
checked to make sure there are no 
holes and also that it is of 
proper size and design. Considerable 
maintenance expense can be avoided 
by making a systematic check of 
dust collecting systems every month. 
An effective way is te make some 
one individual responsible for this 
task. 

Natural ventilation is the cheapest 
item of cost in foundry operation 
and unfortunately, sometimes the 
least used. Anyone can appreciate 
how hard it is to keep operating 
equipment on monitor sash in work- 
ing order. However, this is one of 
the first jobs to be done and the 
results which can be obtained are 
worth the expenditures. We suggest 
the plant engineers prepare a wind 
chart. Then the responsibility of 
seeing that the directions are fol- 
lowed so the maximum results can 
be obtained should be given to one 
individual. 


System Requires Planning 


Maintaining an efficient exhaust 
system is not an easy problem. It 
is almost impossible to design a 
system with the idea of later on in- 
creasing its capacity by addition of 
more branch pipes to the main line 
or header. That procedure will de- 
crease the volume of air in other 
branch pipes. Increased power re- 
quirements unbalance the system 
with a tendency to overload the fan. 
Such systems will consume consider- 
ably more power than if properly 
designed. 

It also remembered 
that the removal of outlets from 
the header line is fully as detri- 
mental to the exhaust system as 
the addition of new branches 
and should be avoided as much as 
possible since it reduces the velocity 
and volume in the main header in 


should be 


the same manner as closing the 
damper. Dampers in individual 
branches usually are detrimental to 
properly designed exhaust systems. 
When each outlet is equipped with 
a damper and when several of them 
are closed while the system is in 
operation, air velocities will be re- 
duced in the trunk lines to such an 
extent that dust carried in the air 
stream will be trapped in the header 
line, thus tending to block the 
system For that reason it would 
seem that all exhaust systems should 
be designed to operate at full ca- 
pacity at all times. 

There are many other 
which govern the design of an ex- 
haust svstem. Resistance of mate- 
rial to be exhausted should be de- 


things 
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termined, if possible, to 
properly the vertical exhaust pipe 
avoided 


proportion 


Long pipe lines should be 
wherever possible. Cleanout 
should be provided in header pipes 
and so located as to give ready access 


holes 


for cleaning. In the past, perhaps 
many have considered exhaust ven 
tilation a tinsmith’s job rather than 
an engineering one. 

Central shakeouts are being given 
considerable study. It is’ probable 
that within the next year consider 
able progress will be made in over- 
coming that difficult problem. 

Tumbling barrels are being im 
steadily but the author 
profitably can give 


proved 
believes 
that particular operation 
able attention. Some progress might 


users 


consider 


be made if more thought were given 
to reducing our milling time. Traps 
for catching the heavier particles are 
provided and it is important, for 
many reasons, that they be kept in 
good repair so they can perform the 
services for which they are intended 
It is interesting to note how many 
times we find the trip on the trap 
so loaded with weight that it is im 
possible for the trap to trip when 
it has reached its limit of capacity 
In some types of mills when these 
traps are allowed to overload, the 
dust works up through the felt 
washers and eventually into the mill 
bearings. 


Safety Measures Provided 


A large number of = foundries 
today furnish respirators for men to 
be used while they are chipping on 
castings which have not been 
blasted. Other plants have used the 
spray which was designed by the 
Falk Corp. for that purpose. As a 
safety measure screens can and 
should be provided for protecting 
other men working in or near that 
department. 

It might be necessary, in many in 
stances, to provide hoods for sand 
mixers. It is interesting to note 
today that most manufacturers pro 
ducing that type of equipment are 
in a position to supply hoods. It is 
important that abrasive blast equip 
ment be regularly ang 
kept in good repair. Today it is 
possible to purchase protective 
equipment which adequate 
protection to the abrasive blaster. 
It should be remembered that all 
abrasive blast operations, regardless 
of the material used, create an at- 
mosphere which must be contained 
in the room so that it can be ex 
hausted to the collecting unit 


inspected 


gives 


While on the subject it might be 
of interest to consider possible sav 
ings which can be obtained with 


good housekeeping program For 
instance, we might start checking up 
on our valves, hose and pipe connec- 
tions to decrease the cost in com 
pressed air. Some plant engineers 
make a 
month or more often, by 
the air compressor on a day in which 


systematic check once a 
running 


no air is being used to determine 
how long a head can be held. Many 
serious leaks have been discovered 
in that manner, 
Dr E. G 
Mutual Liability 
Wausau, Wis., 
observations with regard to the re 


Meiter, 
Insurance Co of 


Employers 


recently made some 


moval of fines from abrasive blast 
ing material. Dr. Meiter found that 
material which remained on a 70 
limit size 
of an effective abrasive material for 


mesh screen is about the 


the general run of foundry work, It 
is his recommendation that this finer 
should be 
studies he 


material removed In 
particular 


that of the abrasive material in 


some found 


se 
>o.8 per cent remained on a 7 
mesh screen; the remaining 44.2 pet 
eent being rehandled dust. He con 
cluded that the recirculating of the 
fines produced poor visibility in the 
blast room, retarded production and 


wasted compressed ail This par 
ticular condition pertair whether 
sand or steel abrasives are used 


A diligent survey of all evxistin 
equipment will pay you for the time 
spent It is surprising what will be 
found Many times insignificant 
conditions which are remedied easily 
are the worst offenders 

In organizing a good housekeeping 
program make up your mind you 
are going to get rid of as much dust 
as is humanly possible. Responsibil 
itv does not end with the installation 
of proper facilities for dust control 
It must be maintained adequately 
with regular inspections at all times 
Therefore regardless of all abuse: 
which the term silicosis has heaped 
upon this industry, the challenge 
must be met with the most effective 
means possible--prevention and con- 
trol. Prevention of conditions which 
are contributary to the contraction ot 
the disease and control of such con 
ditions as may encourage or aug 
ment it In other words — good 
housekeeping in the foundry should 


be our endeavor at all time 


Wins Golf Prize 
At Pittsburgh Outing 


J. H. MeCrady. of the J. H. Me 
Crady Sand Co., Pittsburgh, turned 
in the low gross golf score of 79 at 
the annual outing June 15 of the 
Pittsburgh 
tion held at Pittsburgh 


Foundrymen’s 


The association ha instituted 


enup to be competed for annually by 
members and on which will be en 
zraved the names of yvearly winners 








(Continued from page 35D) 


com: by the Lord VProvest; the 
president of the reception committe: 
Sir James Lithgow, the president of 
the Chamber of Commerce and the 
director of the Reyal Technical Col 
lege supporting Messages of greet 
ings from various overseas foundry 
associations were read, including a 
cable from the American + oundry 
men's Association 

Greetings were extended to foreign 
visitors, including A. H. Guy, presi 
dent, South African Engineers’ and 
Founders’ Association, and managing 
director, Eclipse Tube Mill 
(Proprietary), Ltd., Benoni, Trans 
vaal, and A. H Moore, Standard 
Brass Foundry, 
honorary corresponding member ol! 
the Institute for South Africa; H 
Jungbluth, of Germany, and H. H 
Judson, of the United States. The 
Oliver Stubbs gold medals were then 


Benoni, Transvaal 


presented to the recipients, and the 
new president, H, Winterton, having 
been inducted in the chair by J. EF 
Hurst, delivered his address, which 
was followed by the presentation ol 


papers 
Spends Day in Edinburgh 


In the afternoon, the members at 
tending the conference visited = a 
number of works in the vicinity ot 
Glasgow, and the annual banquet, 
at which about 325 guests were pres 
ent, took place in the evening. On 
Thursday, June 11, the 
left early in the morning for Edin 
burgh, 
resumed at the Heriot-Watt College 
In the afternoon, a visit was paid 
to the old castle and to the Scottish 


National Shrine, one of the most 


members 


where the conference was 


beautiful war memorials in ex 
istence, This was followed by a re 
ception at the City Chambers by the 
Rt Hon the Lord 
Edinburgh, magistrates and council 


Provost ot 


lors 

In the evening, the members re 
turned to Glasgow, and at S& p.m 
Prof. A. L. Mellanby, D. Se., The 
Royal Technical delivered 
the second Edward Williams lecture, 
the subject being “Cast Iron and 
The next day, Friday 


College, 


the Engineer.” 
June 12, was devoted to an all-day 
excursion, by steamer, down the 
Clyde to the mouth of the river, 
the return being effected by rail 

address, H 
briefly the 


In his” presidential 
Winterton 


progress made in the foundry in 


mentioned 


dustry since the foundation of the 
Institute in 1904 He pointed out 
that the Institute had contributed 
to this progress, not only by its gen- 
eral activities, but by the encourage 
ment given through the Oliver 
Stubbs medal, the Buchanan medal, 


Liners 


I. B. F. Meets in Glasgow 


Memorial 


Services 


the Surtees 
\leritorious medal and, 


quite recently, by the medal offered 


by E. J. Fox, Stanton Ironworks, 


which is to be presented each yea! 
to recognize advances made in 
foundry metallurgy. Mention was 
also made of the facilities now of 
fered to students, through the School 
of Foundry in Birmingham, and the 
university course in Sheffield 

The first paper presented following 
the presidential 
I’rench 
larity as a Factor in Foundry Prac 
tice,’ by Prof, Albert M. Portevin, 
Paris High School of Foundry, and 
Dr. Paul G. Bastien, Ecole Centrale 
des Arts et Manufactures, Paris. In 
the absence of the authors, this 


exchange paper: “*Capil- 


paper was presented in abstract by 
V. C. Faulkner, past-president of th 
Institute of British 
The paper was confined to a discus 


Foundrymen 


sion of the function of surface ten 
sion in the phenomena of castabilits 
and searching—the term adopted = in 
the translation to define the penetra 
tion of the molten metal into the 
sand of the mold. The paper was of 
a somewhat scientific character and 


covered new ground on that phase 





Officers Elected 


President 
H. WINTERTON 
Chairman, William Cumming & 
(‘o. Ltd... Kelvinvale Mills, 
Maryhill, Glasgow 


Senior Vice President 
c. W. Bias 
Director, Qualeast, Ltd., 
Victory Road Derby 


Sunior Vice President 
J. Herewortu 
Chairman, Bradford Viston & 
Piston Ringe Co., Ltd., 
Bradford, Yorkshire 


Hon. Treasurer 
W. BB. Lak 


Chairman Lake & Elliot, Ltd., 
braintree, Essex 


Secretary and Eiditor 
ToM MAKEMSON 
St. John Street Chambers, 
Deansgate, Manchester 
New General Council Members 
ror. A. CAMPION 
Gliseow, Scotland 
IW. Garpom 
30 Bennett's Hill, Birmingham 
Ben Hirp 
8 St. Paul's Street. Stamford 
Lincolnshire 
FE. K. Neatu 
T’resident, West Riding of 
Yorkshire Branch 
J. M. Primros 
The Grangemouth tron Co., Ltd., 
Falkirk, Scotland 


prizes, the 


address was the 














The next paper, “The Manufac 
ture of Intricate Thin-Walled Stee! 
Castings,’ was by Dr. R. Hunter and 
J. MeArthur 
stitute). This paper describes how 


(member of the In 
solution was arrived at to. the 
problem of manufacturing castings 
of an intricate nature and varying 
thin walls. C. H. Kain, Lake & 
Elliot, Ltd., Braintree, Essex, opened 
the discussion by stating that the 
steel castings sub-committee, of 
which he is chairman, is investigat 
ing defects in steel castings 

He pointed out that at present 
there are still a number of con 
tradictory views in regard to the 
method to be followed in manufac 
turing steel castings: For instance 
some founders say that the metal 
should be east cool, whereas other 
say that it should be cast at as 
high a temperature as possible 

Referring to the position of a test 


castings il 


block on one of the 
lustrated in the paper, he expressed 
the opinion that such test-blocks 
should be placed so that the steel! 
would pass through the casting be 
fore passing through the test-block 
Referring to the question of mold 
ing sands, he thought that the hig} 
temperature at which 
thin-walled 


metal is 
poured for castings 
causes a strong erosive effect in the 


mold near the gate 
No Variation in Contraction 


G. W. Brown, Austin Motor Co 
Ltd.. Birmingham, drew attention t» 
the importance of the question of in 
ternal and external = chills One 
speaker asked what variations of 
contraction were noticed in relation 
to the sulphur content as between 
0.04 and 6.06 per cent, and the 
authors replied that 
Variation was noticed within those 
limits. J. E. Hurst, immediate past 
president of the _ Institute, 
whether the aluminum paint used by 
the authors in the experiment was 


hardly any 


asked 


ordinary paint or a special prepara 
tion, and the authors replied that 
they employed a sodium solution 
Victor 
Ltd., Dunston, Gateshead, Durham, 
pointed out that the size of the heads 


Stobie, Stobie Steel Co., 


as shown in the illustrations given 
in the paper were not quite so larg 
in actual practice as they seemed to 
Daniel 
president of the Scottish 


be in the paper Sharpe 
Branch 
asked whether some of the castings 
described in the paper could be 
made in green sand, in answer to 
which question the authors stated 
that they were experimenting on that 
point 

Mr. Sharpe added that he believed 
that runners have as much to do with 
the successful manufacture of steel 
castings as the heads. C. H. Kain 
stated that he employed a combina 
tion of green sand and dry sand, one 
being used for the drag and the 

(Concluded on page 78) 
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EASURING the quantity of air used, 
M for specific metal, coke, and lime- 

stone charges, gives cupola results 
that cut costs in a number of ways. 


When “R-C” Rotary Displacement Blowers 
are used, controls of either the manually ad- 
justed or fully automatic type, now available, 
maintain an even supply of standard air, re- 
gardless of changes in temperature or bar- 
ometer. 


Facts about easy blower control, and the re- 
sulting improvement in cupola operation, are 


well worth your study. Ask for our new 
Bulletin 22-B12. 
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(Concluded from Page 76) 
other for the cope. He also thought 
that sulphur has dangercus effects 
over 0.04 per cent, 

KF. Hudson, Glenfield & 
Ltd.. Kilmarnock, Scotland, pre 
sented a paper entitled 
upon the Properties 


Kennedy, 


“Composition 


and its Effect 
of Mold and Core-Sand 
Elevated Temperatures,” in which he 


5 


Vixtures at 


outlined in a general way the prop 
erties which could be expected in 
the materials mentioned during and 
after the casting operation, and 
stated that 
it was apparent that there was 
for considerable improvement 


the discussion, J. J. 


from the results obtained 


rool 


In opening 
McClelland, honorary 
the Wales and Monmouth Branch, re 
ferred to the authors statement 
that the addition of sawdust to dr) 
sand has long been a standard prac 
foundries but its action 
been fully understood. 
his opinion, saw 


secretary of 


tice in many 
has never 
He said that, In 
dust is more used for its permeability 
effects than for the presence of 
volatile matter. 
In reply, Mr. Hudson stated that 
was dealing with high 


in his paper he 
that, therefore, 


temperatures and 
matter contained in saw 
that tempera 


the volatile 
dust had an effect at 
ture. He also said that blacking car 
be used for certain specialized work, 
but not for average castings. 

Stresses Need for Experiment 
Rn. Ballantine expressed the opin 
more experiments should 
and, relating his own 
the manufacture of 
said that the ques 
of more im 


ion that 
be effected, 
experience in 

ingot molds, he 
tion of sand was not 
the actual method cf 
molding, and he stressed the danger 
of over-drying the sand. C. H Kain 
asked how the author crushed his 
firebricks, and what degree of fine 
ness he obtained, and in reply he 
was told that the results were more 
were not 


portanee than 


successful when the fines 
removed. 

On Thursday, 
nical session was held, 
at the Heriot-Watt College, 
of the 


Services 


June 11, the tech 
during the 


morning, 
Edinburgh At the opening 
session, the Meritorious 
medal was presented to James Smith, 
president of the Newcastle branch of 
Institute, in recognition of the 


the 
manv years which he has devoted 
to the interests of the Institute, 


particularly in respect of the founda 
the Neweastle branch and its 
during the past two 


tion of 
development 
years 
During 
dealing 


the session, four papers 
with similar subjects were 
presented in succession, the discus 
sion thereon taking place after the 
presentation of the papers. The firs: 
paper was by J. EF. Hurst, entitled 
“A Study of the Influence of Man- 
ganese and Molybdenum Additions to 
described 


Cast Iron,’ in which he 


an investigation carried out with 
the primary object of studying the 
influence of additions of manganese 
and molybdenum conjointly to cast 
iron, 

The second paper was the German 
exchange paper, presented by H. 
Jungbluth, Krupp Co., 
many, on “The Influence of Wall- 
Thickness on the Mechanical Prop- 
erties of Cast Iron."’ Dr. A. L. Nor- 
E. Morgan, British Cast 


Essen, Ger- 


bury and 
Iron Research 
tributed a paper dealing with ‘“‘The 
Fracture of Pig Iron and Cast Iron,” 
and the fourth paper was the Ameri- 
“The Founding 


association, con 


can exchange paper 


of Pressure Castings,"” by H. H. 
Judson, foundry superintendent, 
Goulds Pumps, Ine., Seneca Falls. 


N. Y., in which the author described 
the two-cupola process using two 
types of mixtures, as employed in th: 
works with which he is connected 

The general discussion was opened 
by F. J. Cook, who mentioned the 
case Of a foundry whieh had run 
for a number of years with two mix 
tures for the manufacture of thick 
castings and where good results were 
consistently obtained; a relation be 
tween the two iron mixtures was 
found, and those two mixtures were 
melted separately and then mixed. 

Dr A L Mond 
Nickel Co., Ltd., London, referring to 
the paper by Mr. Hurst, wanted to 
know why the author had chosen the 


Everest, The 


particular combination of manganese 
und molybdenum additions deseribea 
in the paper apart from the question 
of heat-treatment. The speaker was 
of the opinion that niekel-chromium 
iron appeared to be more inierest 
ing commercially In reply, Mr. 
Hurst stated that he had used the 
particular combination of metals be 
cause he had undertaken his experi 
ment purely for investigation pur 
poses as regards the effeet of that 
combination of alloys, and he = said 
that he had not yet 
nickel-chromium irons. 


investigated 
Referring to Mr. Judson’s paper, 
Dr Everest 
process of pouring the metal quickly 


asked whether the 
was in order to get it quickly into 
order to have a 
Judson 


the mold or in 
modified strueture, and Mr 
replied that it was not advisable to 
let the soft and the hard iron con 
stituting the mixture remain. to 
gether longer than necessary, and, 
therefore, it was advisable to pour 
quickly. 
G. L. 
Simpson, Ltd., 
Nottinghamshire, 
statement in Mr. Jungbluth’s paper 


Harbach, Worthington 
Newark-on-Trent, 
referring to a 


that under certain conditions sat 


isfactory agreement between the 


strength of a easting as a whole 

and that of a test-bar can be obtained 

if the diameter of the bar is made 

twice the wall thickness under test, 
¢ 


stated that the sensitivity cf test- 
bars varies with the quality ef the 





pig iron He also said that results 


of tests would only be conelusive if 
the average of a large number of 
tests were taken. He added that he 
did not think that the brinell hard 
ness figure is a good measure for ma- 
chining hardness. 

Referring to Mr. Judson’s paper, 
Mr. Harbach welcomed the classifi 
cation of gray iron castings, as pro- 
posed by the author, into two broad 


classes of structural castings and 


pressure castings He ated that, 
in his opinion, as good results could 


be obtained by using only one cupola 
in conjunction with the inoculation 
method as by using the 

Referring to the 
of using low-carbon irons, he be 


two-cupola 


process, difficulty 


lieved that it is better to kee» around 
» per cent carbon, as issure 
consistent results 

Mr. Judson replied that. hi in 
tention being to present a= purels 


practical paper, he did not use the 
term inoculation, as he did not want 
to thecrize. He also stated that h 
definitely wished to have low-carbon 
iron, but with at least 1.35 per cent 


silicon. 


Composition Not Constant 


J G. Pearce, director, British 
Cast Iron Research association, re 
ferring to Mr. Hurst aaper, said 
that constant fracture does not 


necessarily mean constant co:posi 
tion of the iron. He stated thet one 
cannot buy pig iron both by fraciur: 
and by analysis. Referring to the 
euestion cf nen-metallic inelusions 
he said that this problem face 
manufacturers of ferrous and non 
ferrous castings forcibly 

C, i. Williams, past-president of 
the Institute, referring to Mr. Jung 
bluth’s paper, mentioned that he had 
had experience of castings weighing 
several tons with walls 6 to 7 inches 
thick, and he had found that tensile 
test pieces cast on in such cases were 
not satisfactory for true results 
rs a 
Lid., Leicester, convener of the sub 


Russell, S. Russell & Sons. 
committee on cast iron, referred to 
Mr. Williams’ remarks and said that 
the sub-committee was investigating 
the matter of tensile test pieces. and 
that Mr. Jungbluth'’s paper would be 
of great assistance in that connec 


tion; and while he agreed that a 


test-bar of a length ranging from 9 
to 12 inches is not a practical propo 
sition, he expressed the hope that 
the test-bar which eventually would 
be chosen would constitute a ood 


compromise. 
In reply Mr. Hurst stated hardnes 
criterion to use, 


strength and other properties being 


is not the only 


equally important. He mentioned the 


use of test rings to obtain figures 
relative to internal stresses. and said 


it is assumed that movement of the 
after cutting a gap in the 


ring indicates internal stresses 


edges 
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| x hardness. However, the effects on 
Gray Cast Lron (Chapter x) strength frequently are overshad 
oe owed by the influence of the graphite 

flakes. The author has depicted the 
relationships of strength to struc 
ture in a general way in Fig. 112 


(Continued from page o4) 














diameters, unetched, shows the path October 1932, pages 147 to 149, The early chart by H. M. Howe in 

of a fracture (black) through a conducted some careful tests on the dicating relationship of carbon con 

polished section of gray iron effects of combined carbon. In one tent to strength has been shown in 
Note that in this low magnification series he held combined and total Fig. 31, page 28 of the May, 1935 

micrograph the illumination chosen carbon constant and varied the sec issue of THE Founpry. 

causes the flakes to appear as inden tion The results are shown in Fig Many investigators have tried to 

tations. By observing closely th: 111 The dotted line B represents correlate strength and composition 

edges of the fracture, it may be seen the percentage of combined carbon Obviously these attempts are based 

that the fracture follows along th The full line A represents transverse on certain assumptions which may or 

graphite flakes. Micrograph Fig. 108, 

unetched sample, magnified about 

1000 diameters, depicts a very fine T T T 

hairline crack extending across the 

metal from the tip of the black “3 50t+-————_- — | } i 

graphite flake to the left through to < x Cupola 

the tip of the other flake to the right GB O Arc furnace 

In Fig. 109, 1000 diameters, etched 1.300 4 Other — 

a fine hairline crack is shown pro a Note - Alloy ixes . 

ceeding from the black graphite tip ave ahead a © x 03000 he 

shown at one side of the micrograph 2450 + (ieee ® le 3016 “Rene | 

and largely along the pearlite grain aN A x © 


boundaries. Fig. 110, 500 diameters, 
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etched, shows that at times the frac N 
Aa) 


ture may proceed through steadite 





























crystals 1. 50\— Eo A 1 i 
Strength of gray iron to a consider 3.00 3.50 4.00 450 
able degree is determined by the Carbon +03 Silicon 
amount, size and distribution of the 
graphite flakes. Any condition that hig. 114—Relation of graphite to carbon and silicon 
promotes greater discontinuity of the 
matrix lowers the strength of the 
metal The effect of amount oft rupture stress, tons (2240 pounds) may not be correct. For example, 
graphite of course is obvious. Speak per square inch. Similar results were ther factors than composition affect 
ing of gray irons of given total ear shown by tensile, compression, im the degree of graphitization for 
bon content, the lower the amount pact, fatigue and other tests. Peare example cooling rate, and other fac 
of combined carbon or pearlitic car concludes “It therefore is particular tors mentioned in later sections. The 
bon, the greater the amount of lv important to appreciate that com modified diagram of Maurer, Fig. 11 
graphite. Or with combined carbon bined carbon is not an index to suggests the common pearlitic range 
content constant the greater” the strength for castings between 0.4 and .? 
amount of total carbon, the greater It, of course, is true that the con inches thick. A number of diagrams 
the amount of graphite. dition of the matrix (ferritic, pearl many based on the original Maurer 
In a recent investigation, J. G itic, sorbitic, martensitic, ete.) has diagram are found in the literature of 
Pearce—-Bulletin, British Cast Iron an influence on the strength, and gray iron 
Research association, Vol. 6, No. 3 often a quite marked influence on (Concluded on page 8&3) 
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Cross Index Listing over 1,000 Items, 240 
Pages, 6’’ x 9’’—126 Illustrations 
‘THs book covers practically every phase of 

cupola construction, operation, etc. It is 
written and illustrated in a manner that will 
appeal to every foundryman whose work from 
any angle brings him into contact with the old- 
est, most convenient and most economical device 
known for melting iron in the foundry. 

The author is recognized as one of the world’s 
foremost authorities on melting by the cupola 
method. He is a well-known British foundry 
metallurgist, author of “Metallurgy of Cast 
Iron” and many papers on individual phases of 
the same subject. In this, his latest book, Mr. 
Hurst gives you the net result of his many years 
of research and practical experience. 

Each subject is treated in a thoroughly infor- 
mative manner to the extent of approximately 
20 pages. Original work on the part of the 
author has been supplemented by an exhaustive 
investigation of the work carried on by other 
practical and scientific foundrymen in this field. 


Their theories and findings have been incor- 
porated in the text. The book will meet the 
requirements of the novice who is making his 
first acquaintance with the foundry cupola. It 
will serve as a text book for those who desire to 
teach cupola melting theory and practice to 
others. To those who already are familiar with 
the subject, the book will prove an invaluable 
reference with its wealth of illustrations, tables, 
formulas and other statistical data. 


Price Postpaid ) $5.15 in U.S. and Canada 


/ 25s. 6d. in other countries 





J. E. Hurst 








The Penton Publishing Co. 
Book Department, 
Penton Bldg., Cleveland, O. 
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of “Melting Iron in the Cupola” by J. E. Hurst. 
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Size and distribution of graphite affect strength 


(Concluded from 
In the author's experience the 
strengths of irons made up from 
similar stocks melted under like con- 
ditions and cooled at the same rates 
vary rather closely with the sum of 
the percentage carbon plus 0.3 times 
the percentage silicon. The data of the 
impact investigation——report of Sub- 
committee XV of Committee A-3, 
Proceedings of the American Society 
for Testing Materials, Vol. 33, part 
1, 1933——affords an opportunity to 
study the effects of a wide variety of 
compositions and melting conditions 
on bars cast to the same nominal 
size. The more pertinent data in 
highly condensed form is given in 
Table XIII. Incidentally, this report 
should be in every foundry library. 
In Fig. 114 is shown the surpris- 
ingly close relationship of graphite 
percentage to the sum (carbon plus 
0.3 silicon). In Fig. 115 is shown the 
relationship of tensile strength to the 
sum (ecarbon plus 0.3 silicon). Sev- 
eral results published by H. Born- 
stein and by the author are included 
in this diagram. The general trend is 
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quite plain and on close study reasons 
for some of the greater variations be 
come apparent. 

A somewhat similar 
affairs is noted in Fig. 116. 
dent that it is not only percentage, 
but also size and distribution of 
graphite which affect strength In 
Fig. 117, which should be compared 
carefully with Fig. 114, the relation- 
ship of the sum (carbon plus 0.3 sili 
con) toa relative elastic modulus is 
depicted. Fig. 118 shows the relation 
ship between the graphite percentage 
to a relative elastic modulus. 

The various charts shown in Figs 
114 to 118 indicate the close relation- 
ship existing between the degree cf 
graphitization and the carbon and 
silicon content of the iron, and the 
general relationship of these factors 
to strength. Too, it is suggested by 
these diagrams that not only is 
amount of graphite important but 
also the size and distribution of the 
flakes and the nature of the matrix 
must be taken into consideration. In 
succeeding chapters, some of these 
other variables are 


condition of 
It is evi 


considered = in 
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rreater detail and specific considera 


tion given various engineering prop 


erties 


Founders Hold 


Annual Golf Tournament 


division of the Steel 
America, New 


The eastern 


Founders Society of 


York, held its annual golf tourna- 
ment June 9 at Aronimink country 


club, near Philadelphia About 40 
steel foundrymen attended the meet- 
ing. Lee C. Wilson, Reading Steel 
Casting division, Reading-Pratt & 
Cady Co. Inec., Bridgeport, Conn., is 
director-chairman. 

Following a brief business session, 
six foursomes competed for the Pow- 
ell cup and prizes. 
Clarence Tolan Jr., Steel Co., 
Philadelphia, chairman of 
the golf committee. First prize was 
won by R. H. Nesbitt, Pennsylvania 
Electric Steel Casting Co., Hamburg, 
Pa. 


other handsome 
Dodge 


acted as 


X-Cup ola 
O-Are Furnace 


A-Other ' | 


ae 


Pur Per Cent 
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Fig. 117 (Left)—Relation between carbon and silicon, and relative elastic 
graphite is related to elastic modulus 


July, 1936 
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modulus. 


Fig. 118 (Right) — Percentage of 








Sand Unit 
Performs Two-Fold Duty 


Link-Belt Co., Chicago, has intro 
duced a new foundry sand prepara- 
tion unit illustrated in the accom- 
panying diagram. This separator is 
perform the double fune 
aerating and mixing 
delivery to the 


claimed t« 
tion of both 
the sand 
molder’s hoppers and separating the 


before 


shot metal, pebbles and small refuse 
from the sand which may not have 


" 
|| ‘ 
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A sereen-bottom chute permits any 
sand traveling with refuse to be di- 
verted 


been caught by screen or magnetic 
pulley. 

A power-driven, paddle-type beat 
er with sand and refuse collecting 
and discharging media, all enclosed 
within a make the 
unit one of few parts. This housing 
is fitted with an air-release pipe and 
other means for preventing any 
blast of air along the belt conveyor 
which receives the aerated sand and 


steel housing, 


carries it away from underneath the 
machine to the respective molder’s 
storage As the refuse 
travels forward, close to the top of 
the housing, it is deflected by a 
baffle which permits escape of air 
currents and assures delivery of re- 
fuse to its chute. A shield of chains 
in front of the refuse chute keeps 
the sand from building up at this 
point. A sereen-bottom chute per- 
mits any sand traveling with the re- 
fuse to be diverted to the aerated- 
sand conveyor. 


hoppers. 


Introduces Small Tools 


Yates-American Machine Co., 
Reloit, Wis., has introduced a line of 
woodworking machines for home, 
school and light industrial use. Con 
struction features include fully-en- 
closed moving parts, a positive driv 
ing principle delivering a flow of 
power through a range of speeds 
from 800 to 4000 revolutions per 
minute and adaptability for either 
bench or pedestal mounting. The 
company’s line consists of floor and 
bench type lathes and drill presses, 
hand jointers, circular saws, 12 and 
24-inch jig saws, single and double 
grinders, belt and disk sanders. A 


84 


combination consisting of a jointer 
and circular saw mounted together 
on a pedestal driven from one mo 
tor, and a belt and disk sander sim- 
ilarly mounted are produced. 


Cutting Attachment 


Linde Air Products Co., New York, 
introduced an  oxy- 
attachment. It is 
light sheet meial as 


recently has 
acetylene cutting 
said to handle 
well as all but the heaviest work at 
speeds and efficiency equal to those of 
the full size cutting blowpipe. The 
attachment operates on either low o1 
medium-pressure acetylene. 

A streamline injector and an im 


proved type cutting valve with re 
movable seat centralized under the 
cutting lever are features of the 


changes 
bronze 


mechanism. Four %0-degree 


ef direction, pressure-forged 
body and manganese brenze head com 
plete construction details of this re 


cently developed unit. 


Rubber Hose 


Electric Hose & Rubber Co., Wil 
mington, Del., has placed a new type 
of rubber hose on the market re 
cently. Designed for welding equip 
ment and similar services, the tubing 
has a special cord-wound reinforce 
ment 
braid, giving it a higher burst limit 
It is claimed that a single length of 
this non-kinking hose is all that is 
necessary for equipment which here 
tofore required two separate lengths 


between the tirst and second 


Fan Cooled Motor 


Westinghouse Electric & Mfg. Co., 
Fast Pittsburgh, Pa., has designed a 
totally enclosed, fan cooled, direct eu 
rent motor for general industrial sery 
ice and use in automobile factories, 
foundries, ete., where abrasive and 
metallic dust is present. The motor is 
said to be constructed so as to ex- 
clude all foreign matter from the in 
terior. Commutator and brushes are 
accessible by removing only one cover 
Motor may be mounted close to a wall 
or gear box at the pulley end without 
interfering with the free flow. of 
ventilating air. 


‘ . 

Bench Grinder 

Independent Pneumatic Tool Co., 
Chicago, has introduced a 6-inch bench 
grinder said to he particularly fitted 
for general grinding, polishing, buffing 
and wire brush work in_ factories, 
garages, etc. Ball bearing construction 
throughout, enclosed motor, adjust- 
able tool rests, are features of design 
in the unit. It is supplied for con 
nection with either alternating or di- 
rect current. 


Aluminum Melting 
Furnace Simple in Design 


Simplicity of design, efficient heat 
low fuel consumption, short melting 
time, nonabsorption of gas by the 
metal, metal poured directly fron 
pot into mold and low maintenance 
cost are among the claims advanced 
for the aluminum melting furnace 
shown in the accompanying illustra- 
tion and made by the Kindt-Collins 





Rach unit may be inde- 


pendently of the other 


operated 


Co., 12697 Elmwood avenue, Cleve- 
land 

A hand lever on an indicator scale 
may be set to regulate the proper 
volume of gas and air A power 
switch automatically is turned on and 
off at the proper time thus eliminat 
ing the usual valve adjustment. One 
of the features is a preheater where 
otherwise wasted heat is employed 
to preheat the metal before it is 
placed in the pot 

The special molded refractory lin 
ing is backed by insulating material 


and as ae result the maximum 
temperature is concentrated on 
the pot. A stream of air cireu- 
lating through = an air chamber 


keeps the outside of the furnace cool. 
Melting pots used in connection with 
the furnace are a special alloy cast 
iron, The metal is poured directly 
from the melting pot into the mold 
Furnaces are built in several sizes 
single or twin units, melting pot ca- 
50 pounds and are sup- 
without motor 


pacity 30 or 
plied either with or 
driven blowers 


Electric Heating Pliers 
Ideal Commutator Dresser Co., 
Sycamore, Ill., has developed a set 
of electric heating pliers which is 
said to take the place of an open- 
flame blow torch or burner. When 
the wire connections are plugged 
into an alternating current lisrhting 
circuit, current passes through the 
transformer and heats the ‘“°ws to 
a white-hot temperature The unit 
has renewable carbon jaws. insulated 
fibre handles, heat control and switch 
and is portable. The cord connec- 
tion is 10 feet long and two 6-foot 
cables connect transformer and pliers 
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Standard Direct Reading 
Brinell Machine with special 
fixture testing inside of cast 
brake This 
machine is to any 


iron drums. 
adaptable 
shape of casting 
Brinell testing cylinder 
Tests made at 


No grinding or microscope required on Direct Reading 


5137 Trumbull Ave. 



































Direct Reading Conveyor Brinell. 


blocks, 
any height without 


Machines 
These machines also available without the Direct Reading Feature. 


DETROIT TESTING MACHINE COMPANY 








Tensile, Transverse ind 
Compression Testing 
An accurate, practical test 


ing machine Small in size 
Large in capacity 
Extremely simple to operate 
and low in cost 


etc., on conveyor 
adjustment. 


Detroit, Mich. 











== ALWAYS DEPENDABLE 








HIGH GRADE CLAYS 


Used in the manufacture 
of our 


SLEEVES & NOZZLES 


Assures Foundrymen maximum service 
and dependability. 


There is a size for every need. 














—WE SOLICIT YOUR ORDER— 


PLANTS: JOUNSTOWN, PA. AND“HAWSTONE, PA. 
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QOrrFERED For SALE 


LANSDALE FOUNDRY BULLDINGS 
Irregular Lot:—2060' Frontage on Reading R.R. 
With Siding, and Approx. 190° on tron Ave. 


Located in the Thriving Town of Lansdale— Hour by 
Train from Philadelphia. Dutch 
Locality;—of Diversified Industries—an Excellent Labor 
Market—With a Population of 10,009 on the Main Line 
of the Reading R. R. 


A Progressive Penna 


Adjacent to the Plants of the Hlajoca ¢ orpora 
The Weaver Sleel Co... The Werner Foun 
dry and The Lansdale Porcelain & Knamel Co 


fron, 


Property Contains:—Foundry Buildings, 


Office Building. & 2 Warehouses 


Property Includes:—Cupolas, Scale, Etc., Etc. 7.68 


Acres of Ground Extra. 


A Real Bargain 


For Inspection & Further Informa- 


tion Call:—Lansdale 4516 or 3914. 


OR WRITE 

KIPP & KLINE 
REAL ESTATE 

TREMONT HOTEL, LANSDALE, 


PA. 
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NDUSTRIAL STEEL CASTINGS Bovard, Mt. Lebanon, Pa., is in cently. John Kerch is president and 
CO., Toledo, O., has purchased a charge of remodeling and John F. general manager. 
large plot of ground on Millard Edmonds, district manager of Ancho1 ° . e 
avenue for the construction of Packing Co., Pittsburgh, will head J ; 
storage warehouses. Also, an expan the pipe company. Betz Foun eh Bristol street and 
: , -ennsylvania railroad, Gri é Ss 
sion program is under way at the * * * ei ayoram temp road os me Hage 
:  } : , rece rs red ; 2500 Ss 
plant, including the building of a new —e : . a . Mich., recently suffered a $25 lo 
; t : Saginaw Malleable Iron Division of by fire 
cleaning department, ar “xtension . . : P : 
. ‘T , iasncceains the General Motors Corp., Detroit, - . * 
foran additional melting furnace, ad : ° : talk : 
ey ; plans to construct two additions to = . —" . 
dition of several new cranes and ‘ : : Howard Foundry Co., 111 West 
its local plant in Saginaw, Mich 7 . “hi 
Washington street, Chicago, has been 


other similar improvements. Joseph 
* * * incorporated by James H. Cronin 


Tillman is vice president of the com 
Harry A. Quinn and David Jetzinger 


pany Twentieth Century Heating & oe Setel & Oui 
‘ * * . ete : ee wit etzinger & uin as cor 
Ventilating Co., Edison avenue, ose roe waran a8 
The Cooper - Bessemer Corp., Akron, O., was damaged by fire re- respondent. P r . 


Grove City, Pa., suffered $2500 loss 

to its foundry recently at Grove City : — - 
¥ . ° RAW MATERIAL PRICES 

July 8, 1936 


Trenton Malleable Iron Co., New 
York and Ferrier avenues, Trenton, 
N. J., has sold its foundry machinery, 


American Foundry Ine., 906 Date ‘ ‘ 
machine shop equipment, tools, raw 











street, Los Angeles, is planning to Iron ; 2 , 
enlarge its factory. No. 2 foundry, Valley . $19.50 surplus materials and office equip 
No. 2 Southern, Birminghan 15.50 ment to S. L. Weiswasser, Philadel 
* * * No. 2 foundry, Chicago 19.50 hi 
. ‘ No. 2 foundry, Buffal 19.50 phia, 
Shovan Brass Corp., Peoria, IIl1., Resic. Bufal. ; 18.50 o . ‘ 
has been incorporated by Jacob B. onal gg hey = 
z . VF ce a alleablie, ago Ut ’ > p ’ -Y 9 hy € Ss 
Olwin, Carl M. Seipt, Philip Z. Hor- Malleable. Buffal 20.00 C. & G. Foundry, o44 Yand 
ton and Edward T. Van Arsdel Charcoal iron, furnace 22.00 street, Indianapolis, is expanding its 
Coke plant to include 6000 square feet of 
* * * a a ae a ee E55 sas : 
Connelisvill ve premiumd 5.3) to $3.30 additional space. A cupola is to be 
Bettendorf Co., Davenport, Iowa Wise county beehive coke to 3 : : : aT 
' . I , =e Detroit by-product coke 9.00 built and alloyed light castings will! 
was scheduled to resume operations Scrap be made, leaving the former plant 
on a small scale in its foundry about ng oe, a ey. re ha +> for large castings. 
July 1 ng steel, Chicag 13.00 to 13.50 * * - 
* * . . Buffal 10.00 to 10.50 
: , = , Chicag 7.50 t 8.00 Officials of the Wooster, O., plant 
J. B. Morris Foundry Co., Cin . New York »00t 25 : ae point 3 o* 
, : ache. Chices 1200to 12.50 of the United Engineering & Foundry 
cinnati, O., has been purchased by > leat 14.00 14.50 ‘ 

, aa Pape : + ere £.00 to > Co. have announced that contracts 
the Glow Electric Co., Cincinnati, Philadelphia 14.00 to 14.50 - ; : 
headed by Alex Glowicki » Birminghan 10.50 to 11.50 have been let in a modernization pri 
leader Vv AleX OWlCKI1, ror ttsbure! t x : : or T 

: , 7: tsburg teh 7 30 gram which will cost $125,000. The 
. ° ° malleable, Chicag 15.50 to 16.00 program consists of the installation 
Fairbanks, Morse & Co., Chicago, ¢, Buffalo $S.50 to 8608 of new machinery and does not in 
is making additions to its plant in Nonferrous Metals clude any expansion or building pro 
Beloit, Wis. Cost is estimated at inti cennen. tl veritatis <1 gram 
$100,000 Straits tir $3.50 | * * * 
Aluminum, 99 per cent 19.00 to 21.00 
° ° . Alur 12 (Secondary, : Homer Furnace & Foundry Corp 
‘ : . =] st ard 6.25 ¢t 16.75 ° . 
Pittsburgh Porous Drain Pipe Co., Read Maw Week 4.60 Coldwater, Mich., has opened its 
Pittsburgh, expects to reopen the ara ge New York 13.00 plant recently on the decision of a 
. Nickel, electro 35.00 . ; 
plant leased from Cyclops Foundry Zinc, East St. Louis, ili 4.75 recent board of directors meeting 
Co., Monongahela, Pa. Harry V ‘. ——— — | Circuit court action commenced fo! 
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oven Ovens 


of Service In The Foundry Field 


@ It is a fine testimonial to the uniform 
quality of our products and efficiency of 
our service that customers of more than 
forty years standing are still obtaining 
all their fire clay requirements from us. 


Prompt shipments in mixed carloads, if 
desired. 


@ Fine Ground and Rolled Flake for Cupola and 
Ladle Lining and for all furnace uses. 


@ Specially prepared high grade pulverized Black 
Horse brand Fire Clay for facing, bonding and 
laying fire brick. 


If you have never used West Virgin- 
ia Fire Clay—send us your inquiry. 


WEST VIRGINIA 


FIRE CLAY MANUFACTURING CO. 


Diamond Bank Building 
PITTSBURGH, PA. 




















If Your Alloys Cost too Much 
Change over to 


HAUSFELD Furnaces 


FURNACES 
Not 


Hausfeld Melting 
Equipment, burning gas or oil, reduces production costs 
This 


saving quickly amortizes the cost of the equipment and 


infrequently the installation of 


of uniform analysis alloys from half to two thirds 


converts operative losses into substantial profits 
Write for book on comparative melting costs, based on 


actual records from representative metal melting plants. 


THE CAMPBELL-HAUSFELD COMPANY 


300-320 Moore St. Harrison, Ohio 











CHARGING COSTS DECREASED, 
EFFICIENCY INCREASEDWITH 


—_ Morgan 


Cupola 
Charger 
























CTUAL figures show a decrease of 50', to 
75°; in labor cost of material charged 
One man in the cab of charger together with 
two or three men on the weighing floor will 


cupolas running at full ca- 
pacity without delay. A MORGAN CUPOLA 
CHARGER will soon pay for itself 


keep several 


There is not only a decrease in labor cost, but 
also a greater efficiency in charging. By 
means of the conical bottom of the MOR- 
GAN bucket (see insert) the operator in the 
cab is able to deposit the charges of iron and 
fuel uniformly over the furnace bed and to 
the outside, causing the air to 
through the center of the cupola. 
tects the lining from undue heat 
zation of fuel is prevented and more uniform 
and thorough melting accomplished. 


pass up 
This pro- 


Pulveri- 


Avoid the increasing difficulty of securing 
competent labor by installing a MORGAN 
CUPOLA CHARGER now. You are paying 


for it anyway. Write for details today. 











Lake Erie Engineering 


Corporation 
86 KENMORE STATION 


BUFFALO, N. Y. 
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the dissolution of the corporation 
probably will be discontinued. 
2 + . 

Foundry & Mfg. Co., 
Reading, Pa., now in receivership, 
will be appraised by John L. Ennis 
and Raymond Hauck, Reading, ac 


Gray Iron 


cording to a recent announcement 
by Judge Schaeffer, Reading. Her- 
bert Parsons is receiver for the com 
pany 


equipment 
report the 
Manufacturer 
165.1 in 
134.0 
and May, 
shipments was 146.7 
105.1 in April, 1936, 
May, 1935 


Index of foundry 
according 

Equipment 
Cleveland, 


orders, to a of 
Foundry 
was 
as compared with 


100.7 in 


association, 
May, 1936 
in April, 

1935. Index of 
in May, 1956, 
and 67.0 in 


1936 


Latrobe, 
experi 


Mold & Iron Ce 
considerable 
test, is in 
equipment to 
molds the 
method o1 


Vulean 
following 
and 

over 


Pa 
mentation process of 
changing plant 


manufacture its ingot by 


cement bonded == sand 
Randupson The 
to be manufacturing 


by the 


process company 


expects its en 
tire 
mid-July 


output new process by 


' 

Approval of the plan of reorgan 
ization of the Universal Pipe & 
Radiator Co and the Central 
Foundry Co., both of New York, pro 
vides for the dissolution of the Uni 
versal Pipe & Radiator Co. and 
seven subsidiary companies and the 
retention of two operating com 


reorganized 
the 


The 
known 


company 
Central 


panies 
will be 
Foundry C 


as 


Wheeling Mold & Foundry, Wheel- 
ing, W. Va., has authorized by 
the Continental Roll & Steel Foundry 
oe undertake its pro- 
gram of expansion involving the ex- 
$100,000, Completed 


been 
to 


Chicago, 


penditure of 
improvements to the Wheeling plant 


will not only modernize present ma 
chinery but will increase its ca 
pacity All of the improvements 
authorized under the appropriation 
will be centered in the machine shop 
which has been operating steadily 


+ * 


Cleveland Trade school, Cleveland, 


in co-operation with the Associated 
x) ee ey 
1934 1935 | 1936 
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BUILDING AWARDS 
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Cleveland, Guarantee 
is taking steps toward 


Industries of 
Title building, 


the expansion of the public school 
system for training in the industrial 
field. Transfer of machine shop 
equipment from the school to East 
Technical high school is now going 
forward and by fall the machinery 
of both schools will be available for 
this work at the high school. This 
move also will permit the expansion 
of the foundry, patternmaking and 
other departments at the trade 


school 


New Trade Publications 


D' Pangborn Cory 


ST CONTROL 


Hagerstown, Md has issued an 
interesting and instructive booklet o1 
industrial dust control through ex 


haust systems Written by W ) 
Vedder of the angborn Corp th 
booklet is intended as a gener 
descriptive outline for the purpose o! 
acquainting plant executives with 
means of controlling industrial dusts 
at the source of production Opera 
tion, maintenance and design feature 
of various dust collecting apparat 
are given 


Crouse-Hinds Co 


FLOODLIGHTS 


Svracuse, N. Y., presents in its latest 
booklet a summary and index of sport 
loodlighting, with specifications su 

gestions, details and layout for other 


types of lightin 
McCollum Hoist & Mfz. Co., 


lll., has issued two illus 


HOISTS 


Downers Grove, 


trated bulletins on electric and chain 
hoists. Capacities, operating speeds and 
dimensions are given including in 
formation, sizes and weights 


DUST COLLECTORS American 
Foundry Equipment Co., Mishawaka 
Ind., illustrates and describes feature 
of its dust collector in a recent publica- 
tion, with a listing of the dusts or ma 
terials which can be collected by this 
system 

HANDLING EQUIPMENT Jeffrey 


prepared a 
pictorially 


Mfze. Co., Columbus, O., has 
publication which 
the company’s line of materials handling 


on 


presents 


equipment Information is included 


sprockets, 


prices of 
machinery, 


specifications and 


chains, transmission spiral 


and elevator conveyor parts, 


APPLIANCES—National 
pliance Co., Cleveland, 
er on its line of equipment, 
instructive suggestions on 
and data on such of the company’s prod- 
ucts as control equipment, portable im 


Electric Ap- 
issued a fold- 
including 


has 


processing 
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mersion heaters, cartridge ar 
lar radiant industrial 
and space and oven heaters. 


units, 


id rectangu 
air heaters, 


FLASKS—John T. Hepburn Ltd., To 
ronto, Ont., presents in folder form its 
aluminum slip flasks and jackets, alu 
minum round slip flasks and jackets 
and its portable sand preparation ma 
chine Specifications, uses and advan 
tages are listed 

HEATERS Young Radiator Co., Ra- 
cine, Wis., has prepared a_ publicatior 
giving information on unit heaters wit}! 
or without thermadjust control A Cca- 
pacity table is given, rougching-in 
overall dimensions are outlined, and fea 


construction } 


resell 


tures of 


ited. 


TRAMRAIL SWITCHES Cleveland 
Crane & Engineering Co., Wickliffe, O 
in its fourth folder of a group of six, dis 
plays typical installations of tramra 
switches for light and heavy service an 
presents features of constructic ul 
use 

COMPRESSORS— Sullivan Mac 
Co., Michigan City Ind resents 
line of two-stage iir-cooled. V-t 
single acting stationary compre i 
a bulletin recently issue Ly 
stallation, available sizes and const 
tion details are feature 

INDUCTION MOTORS Wa f 
Electric Corp., 6400 Plymouth ave it 
St. Louis, gives service instruction f 
its capacitor-start, induction-run motor 
in a recent pamphlet \ listin 
troubles most frequent encountere 
also is riven The Subject | is bee re 
pared in outline form 

GRINDING WHEELS Chica 
Wheel & Mfz. Co., West Monroe street 
Chicago, gives specifications, diameters 
and definitions of vitrified and silicate 
bonded, resinoid and rubber bonded, ar 
specially shaped grindin wheels pro 
duced in its plant, in a recent publica 
tion A table of speeds is included 

OVENS AND DRYERS Gehnrich 
Corp., Long Island City, N. Y., features 
in a recent publication the construction 
ventilation and circulation, safety and 
methods of handling of the company’s 
industrial ovens and dryers Photo- 
graphs of various layouts and installa- 
tions are shown and described in detail 

BRONZE - WELDING Linde Ail 
Products Co., New York, has made avail 
able a booklet entitled “How to Bronze 
Weld summarizing information — or 
bronze-welding and bronze-surfacing 
This is a practical presentation of the 
fundamental theory and technique of 
these two processes Step-by-step cen 
eral procedure idvice and special i 
formation are covered reheating is 
given a major consideratior 
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